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THERAPEUTIC AND DIAGNOSTIC AGENTS 
BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates generally to therapeutic and diagnostic agents. More 
particularly, the present invention provides molecules having structural features 
characteristic of immunoregulatory signalling (IRS) molecules and which are expressed by 
cells of hematopoietic lineages such as, in particular, leukocytes. The molecules of the 
present invention find broad application inter alia as diagnostic markers for cells, targets 
for cell therapy and as validated drug targets in order to modulate the immune response 
and to treat, prevent and diagnose conditions associated with aberrant hematopoietic cell 
function or activity. The present invention extends to binding partners of the instant 
molecules such as, for example, antibodies, ligands, adaptor and other signalling associated 
molecules, agonists and antagonists and to methods of screening for same. 

DESCRIPTION OF THE PRIOR ART 

Bibliographic details of references provided in the subject specification are also listed at 
the end of the specification. 

Reference to any prior art in this specification is not and should not be taken as an 
acknowledgment or any form of suggestion that this prior art forms part of the common 
general knowledge in any country. 

The increasing sophistication of recombinant DNA technology is greatly facilitating 
research and development in a range of biotechnology-related industries. The availability 
of therapeutic or prophylactic reagents which regulate or manipulate immune responses in 
the body is developing, based largely on the ability to clone and study molecules which are 
expressed by cells of the immune system. Cell-surface and secreted molecules are 
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particularly important expression products. 

The Immunoregulatory Signalling (IRS) family is a group of cell surface molecules which 
regulate leukocyte function by delivering signals to the cells on which they are expressed. 
Members of the IRS family are typically either Immunoglobulin gene superfamily 
members or C-type lectins. Delivery of signals by these IRS molecules is through control 
of protein phosphorylation. Triggering IRS molecules typically associate with adaptor 
molecules that contain a cytoplasmic immuno tyrosine based activatory motif (ITAM) 
which interacts with SH2 domain-containing tyrosine kinases. To-date, a number of 
common adaptor molecules have been described; CD3£ Fc€R7, DAP12 and DAP10 
(Wilson MJ, Lindquist JA, Trowsdale J: Immunol Res 22:21 , 2000). These triggering 
molecules contain either an arginine or lysine residue in the transmembrane region and 
their expression on the cell surface requires co-expression of the correct adaptor molecule. 
Inhibitory IRS molecules have one or more tyrosine based inhibitory motif (ITIM) in their 
cytoplasmic domains which interacts with SH2 domain-containing tyrosine phosphatases. 

The leukocyte receptor complex is a large complex of IRS encoding genes on human 
chromosome 19ql3.4 that has been characterized (Wende et aL, Immunogenetics 51: 703, 
2000; Wende et aL, Mamm Genome 10(2): 154, 1999; Wilson et aL, Methods Mol Biol 
121: 251, 2000; Wagtmann et aL, Current Biol 7:615, 1997). The complex contains more 
than twenty genes belonging to the IRS family and includes the genes for the 
immunoglobulin like transcript (ELT) molecules, the killer Ig-like receptor (KIR) 
molecules and the natural cytotoxic receptor (NCR) molecule NKp46. 

The CMRF-35A and CMRF-35H molecules are also IRS molecules (Clark et al., Tissue 
Antigens 55: 101-109, 2000; Clark et aL, Tissue Antigens 57: 415-423, 2001; Green et aL, 
Int Immunol. 10: 891-899, 1998) having, in the case of CMRF-35H, ITIM in the 
cytoplasmic region. 



35A and 35H are expressed throughout hematopoiesis from the early bone marrow 
precursors by most leukocyte lineages involved in innate and adaptive immunity. Both 
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molecules are members of the Ig superfamily, each having a single V-like extracellular 
domain. They are most closely related to the Ig binding domains of the Fc receptor for 
polymeric IgA and IgM (Jackson et aL, Eur. J. Immunol 22: 1157-1163, 1992; Green et 
aL, Int. Immunol. 10: 891-899, 1998P) but are also distantly related to the TREM 
molecules (Bouchon et aL, J. Immunol. 164: 4991-4995, 2000), NKp44 (Vitale et aL, ■/. 
Exp. Med. 187: 2065-2072, 1998) and NKp46 (Pessino et aL, J. Exp. Med. 188: 953-960, 
1998). 

Like other IRS molecules, CMRF-35A and CMRF-35H are emerging as molecules which 
will shed light on how immune cells monitor and respond to their environment, hi 
accordance with the present invention, molecules related to CMRF-35A and CMR-35H 
have been identified as a family of CMRF-35A and CMRF-35H-like molecules, which are 
expressed on defined cells and which are encoded by members of a gene family. The term 
"35-LM" is used in this specification to encompass CMRF-35-like molecules and includes 
CMRF-35A, CMRF-35H and all other closeiy related molecules. 



-4- 

SUMMARY OF THE INVENTION 

Throughout this specification, unless the context requires otherwise, the word "comprise", 
or variations such as "comprises" or "comprising*', will be understood to imply the 
inclusion of a stated element or integer or group of elements or integers but not the 
exclusion of any other element or integer or group of elements or integers. 

Nucleotide and amino acid sequences are referred to by a sequence identifier number (SEQ 
ID NO:). The SEQ ID NOs: correspond numerically to the sequence identifiers <400>1 
(SEQ ID NO:l), <400>2 (SEQ ID NO:2), etc. A summary of the sequence identifiers is 
provided in Table 2. A sequence listing is provided at the end of the specification. 

In accordance with the present invention, a family of closely linked genes on human 
chromosome 17 has been identified which comprises members encoding polypeptides 
which are structurally related to the leukocyte surface glycoproteins CMRF-35A and 
CMRF-35H. 

For comparative purposes, the nucleotide and amino acid sequences of human CMRF-35A 
are set forth in SEQ ID NOs:l and 2, respectively and the nucleotide and amino acid 
sequences of human CMRF-35H are set forth in SEQ ID NOs:3 and 4, respectively. In this 
context, reference to "h" is a reference to a moleclue derived from human species; 
similarly, the prefix "m" is a reference to a molecule derived from mice. The term "35- 
LM"is used to encompass CMRF-35A, CMRF-35H and related molecules. Table 1 
provides a summary of 35-LMs of the present invention. 

In one embodiment the present invention provides a nucleic acid molecule or a derivative 
or homolog thereof corresponding to a gene family which is located on human 
chromosome 17q22-24 or the equivalent region in other species (e.g. chromosome 11 in 
mice). The nucleic acid molecules of the present invention, in a further embodiment, 
encode a polypeptide having one or more of the identifying characteristics of 35A or 35H 
selected from the following: 
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(i) sequence similarity to an Ig binding domain of CMRF-35 A or CMRF-35H; 

(ii) sequence similarity to a cytoplasmic ITEM motif; or 

(iii) expression of polypeptide in vivo requires binding to an adaptor molecule 
comprising an IT AM motif. 



The polypeptides may be expressed on the surface of defined populations of hematopoietic 
cells or may be excreted or be in soluble form. 

A homolog includes a nucleic acid molecule comprising a nucleotide sequences having at 
least 40% similarity or higher to SEQ ID NO:l (hCMRF-35A) or SEQ ID NO:3 (hCMRF- 
35H) SEQ ID NO:5 (h35-Ll), SEQ ID NO:7 (h35-L2), SEQ ID NO:9 (h3S-L3), SEQ ID 
NO:l 1 (h35-L4) or SEQ ID NO:13 (h35-L5) or SEQ ID NO:15 (m35a) or SEQ ID NO:17 
(m35c) or SEQ ID NO:19 (m35d) or SEQ ID NO:21 (m35f) or SEQ ID NO:23 (m35a) or 
SEQ ED NO:25 (m35g), or to its complementary form or which is capable of hybridizing to 
SEQ ED NO:l or SEQ ID NO:3 or SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID 
NO: 11 or SEQ ID NO: 13 or SEQ ID NO: 15 or SEQ ID NO: 17 or SEQ ED NO: 19 or SEQ 
ID NO:21 or SEQ ID NO:23 or SEQ ID NO:25, or its complementary form under low 
stringency conditions. 

In another embodiment, the present invention provides an isolated or recombinant 
polypeptide derived from the present nucleic acid molecules. In a preferred embodiment, 
the polypeptides are expressed on the surface of defined populations of hematopoietic cells 
and conveniently provide cell surface markers for these cell types. In one embodiment, the 
35-LMs are expressed on the surface of leukocytes and are capable of influencing the 
ability of the leukocyte to respond to its environment. Specifically, expression of the 35- 
LMs influences the ability of the cells to proliferate, differentiate, activate, express 
cytokines, perform effector functions or undergo apoptosis. 
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In yet another embodiment, the polypeptide comprises a sequence of amino acids selected 
from those set forth in SEQ ID NO:2 (hCMRF-35A) or SEQ ID NO:4 (hCMRF-35H) or 
SEQ ID NO: 6 (h35-Ll) or SEQ ID NO:8 (h35~L2)or SEQ ID NO:10 (h35-L3) or SEQ ID 
NO:12 (h35-L4)or SEQ ID NO:14 (h35-L5) or SEQ ID NO:16 (m35a) or SEQ ID NO:l8 
(m35c) or SEQ ID NO:20 (m35d) or SEQ ID NO:22 (m35f) or SEQ ID NO:24 (m35h) or 
SEQ ID NO:26 (m35g) or an amino acid sequence having at least 20% similarity to all or 
part of any one of the listed sequences. In another embodiment the instant polypeptide is 
encoded by a nucleotides sequence set forth in SEQ ID NO:l, SEQ ID NO:3, SEQ ID 
NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:ll, SEQ ID NO:13, SEQ ID NO:15, 
SEQ ID NO: 17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:25 or by a 
nucleotide sequence having at least about 20% similarity thereto or a nucleotide sequence 
capable of hybridizing to SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, 
SEQ ID NO:9, SEQ ID NO:ll, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO:21, SEQ ID NO:23 or SEQ ID NO:25 or its complementary form 
under low stringency conditions. Binding partners may be used to activate or inhibit the 
immune system. 

In another embodiment, binding partners including soluble forms of the instant 
polypeptides, antibodies, ligands, agonist and antagonists are usefully developed as 
diagnostic, therapeutic or prophylactic agents. As targets for cell therapy, the nucleic acid 
and polypeptide molecules of the present invention provide targets in screens for specific 
binding partners. Binding partners are contemplated for use in the treatment, prevention or 
diagnosis of conditions associated with aberrant cellular immunity or altered immune cell 
function or activity, as is found in cancer, autoimmune conditions, infections, 
immunosuppression and inflammation, among others. 




P;^pa^^>provi\2002\358 173 J JDi-ei^lirk.prcT.drc-N/i JAJ2 



-7- 



TABLE1 

Nomenclature for CMRF-3 5 family of molecule 



FAMILY NAME 


NOMENCLATURE 


MOUSE ORTHOLOG 


35-LM 


CMRF-35A 


m35h 




CMRP-35H 


m35c 




35-L1 


m35f 




35-L2 


m35d 




35-L3 


DIgRI 




35-L4 


m35e 




35-L5 


m35g 
DIgR2 
m35a 
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A summary of sequence identifiers used throughout the subject specification is provided in 
Table 2. 



TABLE 2 
Summary of Sequence Identifiers 



SEOUENCE ID NO: 


DESCRIPTION 


l 


Nucleotide sequence of hCMRF-35 A 


2 


Amino acid sequence of hCMRF-35A 


3 j 


Nucleotide sequence of hCMRF-35H 


4 


Amino acid sequence of HCMRF-35H 


5 


Nucleotide sequence of h35-Ll 


6 


Amino acid sequence of h35-Ll 


7 


Nucleotide sequence of h35-L2 


8 


Amino acid sequence of h35-L2 


9 


Nucleotide sequence of h35-L3 


10 


Amino acid sequence of h35-L3 


11 


Nucleotide sequence of h3 5-L4 


12 


Amino acid sequence of h35-L4 


13 


Nucleotide sequence of h35-L5 


14 


Amino acid sequence of h35-L5 


15 


Nucleotide sequence of m35-a 


16 


Amino acid sequence of m35-a 


17 


Nucleotide sequence of m35~c 


18 


Amino acid sequence of m35-c 


19 


Nucleotide sequence of m35-d 


20 


Amino acid sequence of m35-d 


21 


Nucleotide sequence of m35~f 


22 


Amino acid sequence of m35-f 


23 


Nucleotide sequence of m35-h 


24 


Amino acid sequence of m35-h 
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SEQUENCE ID NO: 


DESCRIPTION 


• 25 


Nucleotide sequence of m35-g 


26 


Amino acid sequence of m35-g 


27 


Amino acid sequence of m35-e (Ig domain) 
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BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is a representation of an alignment of the nucleic acid sequences of 35-LMs. 

Figure 2 is a representation of an alignment of predicted amino acid sequences of 35-LMs. 

Figure 3 is a diagrammatic representation showing the expression analysis of the h35-LMs 
on cell lines and freshly purified hemopoietic populations. 

Figure 4 is a photographic representation showing the expression of AW8 (also called 35- 
L3) RNA assayed by RT-PCR. Filters are probed with a specific AW8 oligonucleotide. M; 
marker, 1; B cells, 2; NK cells, 3; granulocytes, 4; monocytes, 5; lin-ve dendritic cells, 6; 
monocyte derived DC, 7; activated monocyte derived DC, 8; T cells, 9; negative control. 

Figure 5 is a representation of an alignment of the nucleic acid sequences of m35-LMs. 

Figure 6 is a representation of an alignment of the predicted amino acid sequences of the 
mouse. 

Figure 7 is a diagrammatic representation showing the expression analysis of the m35- 
LMs on cell lines and freshly purified hematopoietic populations. 

Figure 8 is a diagrammatic representation showing the structure the three molecule types 
in the 35-LM family: - 

Type I = Inhibitory 

Type II = E residue in the transmembrane domain 

Type III = K residue in the transmembrane domain 

Figure 9 is a photographic representation showing family expression in various BALB/c 
tissue, cell lines and sorted spleen cell populations. Pictures show gel photos (dark 
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background) and Southerns (light background). (A) to (G) show m35a, m35c, m35e, m35f, 
m35g, m35h and DIgRI expression. Expected fragment size is indicated on the right hand 
side. (H) RT-PCR using mouse GAPDH primers on a selection of cDNA samples with and 
without (c, control) reverse transcriptase. Integrity of all cDNA samples was confirmed 
before use for expression analysis. (Thy, thymus; LN, lymph node; BM, bone marrow; 
Kid, kidney; Hea, heart; Mono, monocytes; Gran; granulocytes). 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention provides members of a new family of immunoregulatory signalling- 
like molecules encoded by nucleic acid molecules which correspond to a gene family 
located on human chromosome 17q22-24 or the equivalent region in other species. These 
molecules are referred to as 35-LMs for "CMRF-35-like molecules". 

Accordingly, one aspect of the present invention provides an isolated or recombinant 
nucleic acid molecule, or a derivative or homolog thereof, corresponding to a gene family 
which is located on human chromosome 17q22-24 or the equivalent region in other 
species. The equivalent region in mouse species, for example, is on chromosome 1 1 > 

The nucleic acid molecule may be isolated or derived from any suitable animal such as 
humans, primates, livestock animals (e.g. horses, cows, sheep, donkeys, pigs), laboratory 
test animals (e.g. mice, rats, rabbits, hamsters, guinea pigs), companion animals (e.g. dogs, 
cats), or captive wild animals (e.g. deer, foxes, kangaroo). Various databases are now 
available which compare chromosomal regions of synteny between two species, see for 
example the Seldin/Debry human/mouse homology map available through OPIM at 
http://www3.ncbi.lnm.hih.gov/ornim, among others. 

As used herein, the term "derived from" means that a particular element or group of 
elements has originated from the source described, but has not necessarily been obtained 
directly from the specified source. 

The terms "nucleic acid molecule", "genetic sequence", "sequence of nucleotides" include 
RNA, cDNA, genomic DNA, synthetic forms and mixed polymers, both sense and 
antisense strands, and may be chemically or biochemically modified or may contain non- 
natural or derivatized nucleotide bases, as will be readily appreciated by those skilled in 
the art. Such modifications include, for example, labels, methylation, substitution of one or 
more of the naturally occurring nucleotides with an analog, internucleotide modifications 
such as uncharged linkages (e.g. methyl phosphonates, phosphotriesters, phosphoamidates, 
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carbamates, etc.), charged linkages (e.g. phosphorothioates, phosphorodithioates, etc.), 
pendent moieties (e.g. polypeptides), intercalators (e.g. acridine, psoralen, etc.), chelators, 
alkylators and modified linkages (e.g. cc-anomeric nucleic acids, etc.). Also included are 
synthetic molecules that mimic polynucleotides in their ability to bind to a designated 
sequence via hydrogen binding and other chemical interactions. Such molecules are known 
in the art and include, for example, those in which peptide linkages substitute for 
phosphate linkages in the backbone of the molecule. The nucleic acid molecules of the 
present invention may be in single, double stranded form and other multiple forms thereof. 

Reference herein to a nucleic acid molecule includes reference to a "gene". 

The present nucleic acid molecules correspond to a gene family and may be independently 
or co-ordinately expressed therefrom. The nucleic acid molecules may be full length genes 
or they may be parts thereof. 

The term "gene" is used in its broadest sense and includes cDNA corresponding to the 
exons of a gene. Reference herein to a "gene" is also taken to include:- 

(i) a classical genomic gene consisting of transcriptional and/or translational 
regulatory sequences and/or a coding region and/or non-translated sequences (i.e. 
introns, 5'- and 3'- untranslated sequences); or 

(ii) mRNA or cDNA corresponding to the coding regions (i.e. exons) and 5'- and 3'- 
untranslated sequences of the gene. 

Reference to a "part " of a nucleic acid molecule according the present invention includes 
fragments of longer molecules defined as having a minimal size of at least about 10 
nucleotides or preferably about 13 nucleotides or more preferably 17, 18, 19 or 20 
nucleotides. There is no maximal size but a size of about 200 contiguous nucleotides is a 
useful maximum. Such parts may be useful as probes or primers. Alternatively such 
molecules may encode a polypeptide such as a soluble protein lacking a cytoplasmic or 
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transmembrane domain. Accordingly, this definition includes all sizes in the range of 10- 
200 nucleotides as well as greater than 200 nucleotides. Thus, this definition includes 
nucleic acids of 12, 15, 17, 18, 19, 20, 25, 40, 60, 80, 100, 200, 300, 400, 500, 1000 or 
1500 nucleotides or nucleic acids having any number of nucleotides within these values 
(e.g. 13, 16, 23, 30, 28, 50, 72, 121, etc. nucleotides) or nucleic acids having more than 
1500 nucleotides or any number of nucleotides between 1500 and the number shown in 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID 
NO:ll, SEQ IDNO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, 
SEQ ID NO:23 or SEQ ID NO:25. 

Members of the 35-LM family may be identified or cloned by any of a wide range of 
strategies including interaction of the polypeptides of the family with specific antibodies, 
homology cloning, in silico mining, through EST database or through further mapping and 
cloning procedures in relation to the 35-LM genomic complex. A number of strategies also 
exist for cloning full length cDNAs from the short sequences generated including 
screening cDNA libraries and 5' and 3' RACE strategies. General teaching on 
manipulating and cloning nucleic acid molecules may be found in Sambrook et ah 
{Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, 3 rd Edition, 
2001). 

The isolated or recombinant nucleic acid molecule of the present invention may be 
deployed in appropriate vectors and cells for sequencing, cloning, expression or for 
administration to a cell, as described in standard laboratory manuals such as Ausubel et 
al, Current Protocols in Molecular Biology, John Wiley & Sons Inc, 1994-1998. 

Homologs of the instant nucleic acid sequences include orthologous gene sequences 
from different species which are related by common phylogenic descent and gene 
sequences from other species which are similar to the instant nucleic acid molecules as a 
result o£ for example, convergent evolution, wherein the homologs are functionally and 
structurally related to the instant nucleic acid sequences and are consequently readily 
identified and/or isolated by hybridization based methods or by sequence comparison 
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with available genetic databases. A homolog includes a nucleic acid molecule 
comprising a nucleotide sequences having at least 40% similarity or higher to SEQ ID 
NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 11, 
SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ 
ID NO:23 or SEQ ID NO:25, or to its complementary form or which is capable of 
hybridizing to SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID 
NO:9, SEQ ID NO:ll, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID 
NO:19, SEQ ID NO:21, SEQ ID NO:23 or SEQ ID NO:25, or its complementary form 
under low stringency conditions. 

The term "similarity" as used herein includes exact identity between compared sequences 
at the nucleotide or corresponding amino acid level. Where there is non-identity at the 
nucleotide level, "similarity" includes differences between sequences which result in 
different amino acids that are nevertheless related to each other at the structural, functional, 
biochemical and/or conformational levels. Where there is non-identity at the amino acid 
level, "similarity" includes amino acids that are nevertheless related to each other at the 
structural, functional, biochemical and/or conformational levels. In a particularly preferred 
embodiment, nucleotide and sequence comparisons are made at the level of identity rather 
than similarity. 

Terms used to describe sequence relationships between two or more polynucleotides or 
polypeptides include "reference sequence", "comparison window", "sequence similarity", 
"sequence identity", "percentage of sequence similarity 3 ', percentage of sequence 
identity", "substantially similar" and "substantial identity". A "reference sequence" is at 
least 12 but frequently 15 to 18 and often at least 25 or above, such as 30 monomer units, 
inclusive of nucleotides and amino acid residues, in length. Because two polynucleotides 
may each comprise (1) a sequence (i.e. only a portion of the complete polynucleotide 
sequence) that is similar between the two polynucleotides, and (2) a sequence that is 
divergent between the two polynucleotides, sequence comparisons between two (or more) 
polynucleotides are typically performed by comparing sequences of the two 
polynucleotides over a "comparison window" to identify and compare local regions of 
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sequence similarity. A "comparison window" refers to a conceptual segment of typically 
12 contiguous residues that is compared to a reference sequence. The comparison window 
may comprise additions or deletions (i.e. gaps) of about 20% or less as compared to the 
reference sequence (which does not comprise additions or deletions) for optimal alignment 
of the two sequences. Optimal alignment of sequences for aligning a comparison window 
may be conducted by computerized implementations of algorithms (GAP, BESTFIT, 
FASTA, and TFASTA in the Wisconsin Genetics Software Package Release 7.0, Genetics 
Computer Group, 575 Science Drive Madison, WI, USA) or by inspection and the best 
alignment (i.e. resulting in the higjiest percentage homology over the comparison window) 
generated by any of the various methods selected. Reference also may be made to the 
BLAST family of programs as, for example, disclosed by Altschul et aL> NucL Acids Res. 
25: 3389. 1997. A detailed discussion of sequence analysis can be found in Unit 19.3 of 
Ausubel etaL, 1994-1998, supra). 

The terms "sequence similarity 5 * and "sequence identity" as used herein refers to the extent 
that sequences are identical or functionally or structurally similar on a nucleotide-by- 
nucleotide basis or an amino acid-by-amino acid basis over a window of comparison. 
Thus, a "percentage of sequence identity", for example, is calculated by comparing two 
optimally aligned sequences over the window of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g. A, T, C, G, I, U) or the identical 
amino acid residue (e.g. Ala, Pro, Ser, Thr, Gly, Val, Leu, He, Phe, Tyr, Trp, Lys, Arg, His, 
Asp, Glu, Asn, Gin, Cys and Met) occurs in both sequences to yield the number of 
matched positions, dividing the number of matched positions by the total number of 
positions in the window of comparison (i.e., the window size), and multiplying the result 
by 100 to yield the percentage of sequence identity. For the purposes of the present 
invention, "sequence identity" will be understood to mean the "match percentage" 
calculated by the DNASIS computer program (Version 2.5 for windows; available from 
Hitachi Software engineering Co., Ltd., South San Francisco, California, USA) using 
standard defaults as used in the reference manual accompanying the software. Similar 
comments apply in relation to sequence similarity. 
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Preferably, the percentage similarity between a particular sequence and a reference 
sequence (nucleotide or amino acid) is at least about 30% or at least about 40% or at least 
about 50% or at least about 65% or at least about 70% or at least about 80% or at least 
about 90% or at least about 95% or above such as at least about 96%, 97%, 98%, 99% or 
greater. A percentage identity of approximately 30-32% is particularly preferred. 

Similarity at the nucleic acid level may be assessed in assays exploiting different 
stringency of hybridization conditions as is well known in the art and is, for example, 
described in Ausubel et al t supra, 1994-1998. 

Reference herein to stringent hybridization conditions preferably means conditions 
which permit selective hybridization or annealing between molecules which are 
substantially similar. The hybridization temperature composition and ionic strength of 
the hybridization solution which meet this criteria will vary depending upon a number 
of well characterized factors such as length, degree of complementarity and GC content. 
For longer sequences it is generally possible to calculate the expected melting point of 
duplex nucleic acid sequences under various conditions. Hybridization may be to all or 
part of the instant polynucleotides with the minimum length being sufficient to provide 
specificity. 

Low stringency hybridization conditions includes and encompasses from at least about 
0 to at least about 15% v/v formamide and from at least about 1 M to at least about 2 M 
salt for hybridization, and at least about 1 M to at least about 2 M salt for washing 
conditions. Generally, low stringency is at from about 25-30°C to about 42°C. The 
temperature may be altered and higher temperatures used to replace formamide and/or 
to give alternative stringency conditions. 

Medium stringency includes and encompasses from at least about 16% v/v to at least about 
30% v/v formamide and from at least about 0.5 M to at least about 0.9 M salt for 
hybridization, and at least about 0.5 M to at least about 0.9 M salt for washing conditions. 
High stringency includes and encompasses from at least about 31% v/v to at least about 
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50% v/v formamide and from at least about 0.01 M to at least about 0.15 M salt for 
hybridization, and at least about 0.01 M to at least about 0.15 M salt for washing 
conditions. In general, washing is carried out T m = 69.3 + 0.41 (G+C%). However, the T m 
of a duplex DNA decreases by 1 °C with every increase of 1% in the number of mismatch 
base pairs (Bonner and Laskey, Eur. J. Biochem. 46: 83, 1974). Formamide is optional in 
these hybridization conditions. Accordingly, particularly preferred levels of stringency are 
defined as follows: low stringency is 6 x SSC buffer, 0.1% w/v SDS at 25-42°C; a 
moderate stringency is 2 x SSC buffer, 0.1% w/v SDS at a temperature in the range 20°C 
to 65°C; high stringency is 0.1 x SSC buffer, 0.1% w/v SDS at a temperature of at least 
65°C. 

As used herein, an "isolated" or "substantially pure" nucleic acid molecule (e.g. an RNA, 
DNA or a mixed polymer) is one which is substantially separated from other cellular 
components which naturally accompany a native sequence or protein, e.g. ribosomes, 
polymerases and many other genome sequences and proteins. The term embraces a nucleic 
acid sequence or protein which has been removed from its naturally occurring environment 
and includes recombinant or cloned DNA isolates and chemically synthesized analogs or 
analogs biologically synthesized by heterologous systems. 

The present invention further provides recombinant nucleic acids including a recombinant 
construct comprising all or a part of the present gene family. The recombinant construct 
may be capable of replicating autonomously in a host cell. Alternatively, the recombinant 
construct may become integrated into the chromosonal DNA of the host ceil. Such a 
recombinant polynucleotide comprises a polynucleotide of genomic, cDNA, semi- 
synthetic or synthetic origin which, by virtue of its origin or manipulation: (i) is not 
associated with all or a portion of a polynucleotide with which it is associated in nature; 
(ii) is linked to a polynucleotide other than that to which it is linked in nature; or (iii) does 
not occur in nature. Where nucleic acids according to the invention include RNA, 
reference to the sequence shown should be construed as reference to the RNA equivalent 
with U substituted for T. A "recombinant construct" includes an expression construct 
whereby the nucleotide sequence is expressed to form mRNA. The recombinant construct 
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may be RNA or DNA. 

Accordingly, recombinant nucleic acids comprising sequences otherwise not naturally 
occurring are provided by the present invention. Although the wild-type sequence may be 
.employed, it will often be altered, e-g. by deletion, substitution or insertion of one or more 
nucleotides. 

cDNA or genomic libraries of various types may be screened as natural sources of the 
nucleic acids of the present invention or such nucleic acids may be provided by 
amplification of sequences resident in genomic DNA or other natural sources, e.g. by PGR. 
The choice of cDNA libraries normally corresponds to a tissue source which is abundant in 
mRNA for the desired protein. Phage or plasmid libraries are normally preferred but other 
types of libraries may be used. Clones of a library are spread onto plates, transferred to a 
substrate for screening, denatured and probed for the presence of desired sequences. 

The nucleic acid molecules of the present invention may be produced by replication in a 
suitable host cell. Natural or synthetic polynucleotide fragments coding for a desired 
fragment will be incorporated into recombinant polynucleotide constructs, usually DNA 
constructs, capable of introduction into and replication in a prokaryotic or eukaryotic cell. 
Usually the polynucleotide constructs will be suitable for replication in a unicellular host, 
such as yeast or bacteria, but may also be intended for introduction into (with or without 
integration within the genome) cultured mammalian or other eukaryotic cell lines. The 
purification of nucleic acids produced by the methods of the present invention are 
described, e.g. in Sambrook et ah, Molecular Cloning: A Laboratory Manual, 2 Ed., 
Cold Spring Harbor Laboratory, Cold Spring Harbor, New York, 1989 or Ausubel et 
a/.,"Current Protocols in Molecular Biology" John Wiley & Sons Lac, 1992. 

The polynucleotides of the present invention may also be produced by chemical synthesis, 
e.g. by the phosphoramidite method described by Beaucage and Carruthers (Tetra Letts 22: 
1859-1862, 1981) or the triester method according to Matteucci and Caruthers (J. Am. 
Chem. Soc. 103: 3185, 1981) and may be performed on commercial, automated 
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oligonucleotide synthesizers. A double-stranded fragment may be obtained from the 
single-stranded product of chemical synthesis either by synthesizing the complementary 
strand and annealing the strands together under appropriate conditions or by adding the 
complementary strand using DNA polymerase with an appropriate primer sequence. 

An appropriate promoter and other necessary vector sequences, including selectable 
markers, will be selected so as to be functional in the host and may include, when 
appropriate, those naturally associated with the 35-LM gene family. Examples of workable 
combinations of cell lines and expression vectors are described in Sambrook et aL, 1989, 
supra or Ausubel et aL, 1992, supra. Many useful vectors are known in the art and may be 
obtained from such vectors as Stratagene, New England Biolabs, Promega Biotech and 
others. Promoters such as the tip, lac and phage promoters, tRNA promoters and glycolytic 
enzyme promoters may be used in prokaryotic hosts. Useful yeast promoters include 
promoter regions for metallothionein, 3-phosphoglycerate kinase or other glycolytic 
enzymes such as enolase or glyceraldehyde-3 -phosphate dehydrogenase, enzymes 
responsible for maltose and galactose utilization and others. Vectors and promoters 
suitable for use in yeast expression are further described in European Patent Publication 
No. 0 073 675. Appropriate non-native mammalian promoters might include the early and 
late promoters from SV40 (Fiers et aL, Nature 273: 113-120, 1978) or promoters derived 
from murine molony leukemia virus, mouse tumor virus, avian sarcoma viruses, 
adenovirus II, bovine papilloma virus or polyoma. The CMV promoter is particularly 
useful in expressing 35-LM genes or cDNA Insect promoters may be derived from 
baculovirus. In addition, the construct may be joined to an amplifiable gene (e.g. DHFR) 
so that multiple copies of the gene may be made. For appropriate enhancer and other 
expression control sequences, see also Enhancers and Eukaryotic Gene Expression, Cold 
Spring Harbor Press, Cold Spring Harbour, New York (1983). See also, e.g. U.S. Patent 



No. 5,691,198. 



The vectors containing the nucleic acids of interest can be transcribed in vitro and the 
resulting RNA introduced into the host cell by well-known methods, e.g. by injection (see 
Kubo et al. t FEES Lett 241: 1 19, 1988), or the vectors can be introduced directly into host 
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cells by methods well known in the art, which vary depending on the type of cellular host, 
including electroporation; transfection employing calcium chloride, rubidium chloride, 
calcium phosphate, DEAE-dextran, or other substances; microprojectile bombardment; 
lipofection; infection (where the vector is an infectious agent, such as a retroviral genome); 
and other methods. See generally, Sambrook et al. (1989) supra and Ausubel et al. (1992) 
supra. The introduction of the polynucleotides into the host cell by any method known in 
the art, including, inter alia, those described above, will be referred to herein as 
"transformation". The cells into which have been introduced nucleic acids described above 
are meant to also include the progeny of such cells. 

Large quantities of the nucleic acids and polypeptides (see below) of the present invention 
may be prepared by expressing the 35-LM nucleic acids or parts thereof in vectors or other 
expression vehicles in compatible prokaryotic or eukaryotic host cells. The most 
commonly used prokaryotic hosts are strains of E. coli, although other prokaryotes, such as 
Bacillus subtilis or Pseudomonas may also be used. 

Mammalian or other eukaryotic host cells, such as those of yeast, filamentous fungi, plant, 
insect or amphibian or avian species, may also be useful for production of the proteins of 
the present invention. Propagation of mammalian cells in culture is per se well known. 
See, Jakoby and Pastan (eds.), Cell Culture. Methods in Enzymology, Vol. 58, Academic 
Press, Inc., Harcour Brace Jovanovich, New York, 1979. Examples of commonly used 
mammalian host cell lines are VERO and HeLa cells, Chinese, hamster ovary (CHO) cells, 
and WI38, BHK and COS cell lines. The Jurkat T-cell line is particularly useful in the 
practice of this aspect of the present invention. An example of a commonly used insect cell 
line is SF9. However, it will be appreciated by the skilled practitioner that other cell lines 
may be appropriate, e.g. to provide higher expression, desirable glycosylation patterns or 
other features. 

Clones are selected by using markers depending on the mode of the vector construction. 
The marker may be on the same or a different DNA molecule, preferably the same DNA 
molecule. In prokaryotic hosts, the transformant may be selected, e.g. by resistance to 




P.*>pe\^prow\21XOU5fll 73J malrr.dwt-prov doo2S^ 1/02 



-22- 



ampicillin, tetracycline or other antibiotics. Production of a particular product based on 
temperature sensitivity may also serve as an appropriate marker. 

Prokaryotic or eukaryotic cells transformed with the polynucleotides of the present 
invention will be useful not only for the production of the nucleic acids and polypeptides 
of the present invention but also, for example, in studying the characteristics of a 35-LM 
expression product such as a polypeptide, mRNA, intron and exon. 

Antisense polynucleotide sequences are useful in modulating the expression of members of 
the gene family. Polynucleotide vectors, for example, containing all or a part of the present 
nucleic acid molecule may be placed under the control of a promoter in an antisense 
orientation and introduced into a cell. Expression of such an antisense construct within a 
cell will interfere with the target 35-LM transcription or translation. Furthermore, co- 
suppression and mechanisms to induce RNAi may also be employed. Such techniques may 
be useful to selectively inhibit inhibitory 35-LMs in subjects with for example 
immunosuppression and may also be useful to inhibit triggering 35-LMs in subjects with 
for example inflammatory or autoimmune conditions. Selective inhibition may involve the 
use of cell or tissue or cell cycle stage specific promoters to regulate expression of the 
antisense molecules in certain cell types or tissues, or over particular time periods. 

Another embodiment of the present invention contemplates an isolated or recombinant 
nucleic acid molecule corresponding to a gene family which is located on human 
chromosome 17q22-24 or the equivalent region in another species and comprising a 
sequence of nucleotides encoding or complementary to a sequence encoding a polypeptide 
or a nucleotide sequence capable of hybridizing thereto under low stringency conditions 
wherein said polypeptide exhibits one or more of the identifying characteristics of 
hCMRF-35A or hCMRF-35H and wherein said polypeptide is expressed on the surface of 
defined populations of hematopoietic cells. 

In a preferred embodiment, the polypeptide comprises a sequence of amino acids selected 
from those set forth in SEQ ID NO: 6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, 
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SEQ ID NO: 14, SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, SEQ ID 
NO:24, or SEQ ID NO:26 or an amino acid sequence having at least 20% similarity to all 
or part of any one of the listed sequences. 

Particularly preferred nucleic acid molecules comprise nucleotide sequences substantially 
as set forth in SEQ ID NO:5 (h35-Ll), SEQ ID NO:7 (h35-L2), SEQ ID NO;9 (h35-L3), 
SEQ ID NO:ll (h35-L4), SEQ ID NO:13 (h35-L5), SEQ ID NO:15 (m35-a), SEQ ID 
NO:17 (m35-c), SEQ ID NO:19 (m35-d), SEQ ID NO:21 (m35-f), SEQ ID NO:23 (m35- 
h), SEQ ID NO:25 (m35-g), or a nucleotide sequence having at least about 15% similarity 
to all or a part of the sequences or a nucleotide sequence which hybridizes to any of these 
medium stringency conditions. 

The term "polypeptide" refers to a polymer of amino acids and its equivalent and does not 
refer to a specific length of the product, thus, peptides, oligopeptides and proteins are 
included within the definition of a polypeptide. This term also does not exclude 
modifications of the polypeptide, for example, glycosylations, acetylations, 
phosphorylations and the like. Included within the definition are, for example, 
polypeptides containing one or more analogs of an amino acid (including, for example, 
unnatural amino acids, etc.), polypeptides with substituted linkages as well as other 
modifications known in the art, both naturally and non-naturally occurring. Ordinarily, 
such polypeptides will be at least about 20% similar to the wild-type members of the 35- 
LM gene family, preferably in excess of 30% or 40% or 60% or 90% or 95%. Also 
included are proteins encoding by DNAs which hybridize under high or low stringency 
conditions to 35-LM nucleic acids and closely related polypeptides or proteins retrieved by, 
for example, antibodies to the 35-LM family member. 

The polypeptide molecules may be in isolated and purified form, free or substantially free 
of material with which it is naturally associated. The polypeptide may, if produced by 
expression in a prokaryotic cell or produced synthetically, lack native post-translational 
processing, such as glycosylation. The present invention is also directed to polypeptides 
which are sequence variants, alleles or derivatives of the 35-LM polypeptides. 
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Substitutional variants typically contain the exchange of one amino acid for another at one 
or more sites within the protein and may be designed to modulate one or more properties 
of the polypeptide 'such as stability against proteolytic cleavage without the loss of other 
functions or properties. Amino acid substitutions may be made on the basis of similarity in 
polarity, charge, solubility, hydrophobicity, hydrophilicity and/or the amphipathic nature 
of the residues involved. Preferred substitutions are ones which are conservative, that is, 
one amino acid is replaced with one of similar shape and charge. Conservative 
substitutions are well known in the art and typically include substitutions within the 
following groups: glycine, alanine; valine, isoleucine, leucine; aspartic acid, glutamic acid; 
asparagine, glutamine; serine, threonine; lysine, arginine; and tyrosine, phenylalanine. 

Certain amino acids may be substituted for other amino acids in a protein structure without 
appreciable loss of interactive binding capacity with structures such as, for example, 
epitope-binding regions of antibodies or binding sites on substrate molecules or binding 
sites on proteins interacting with the 35-LM polypeptide. The interactive capacity and 
nature of a protein may define that protein's biological functional activity, and certain 
amino acid substitutions can be made in a protein sequence or its underlying DNA coding 
sequence and nevertheless obtain a protein with like properties. In making such changes, 
the hydropathic index of amino acids may be considered. The importance of the 
hydrophobic amino acid index in conferring interactive biological function on a protein is 
generally understood in the art (Kyte and Doolittle, J. Mol Biol 157: 105-132, 1982). 
Alternatively, the substitution of like amino acids can be made effectively on the basis of 
hydrophilicity. The importance of hydrophilicity in conferring interactive biological 
function of a protein is generally understood in the art (U.S. Patent No. 4,554,101). The 
use of the hydrophobic index or hydroptulicity in designing polypeptides is further 
discussed in U.S. Patent No. 5,691,198. 

The length of the polypeptide sequences compared for homology will generally be at least 
about 16 amino acids, usually at least about 20 residues, more usually at least about 24 
residues, typically at least about 28 residues and preferably more than about 35 residues. 
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The present invention further contemplates chemical analogs of a 35-LM polypeptide. 

Analogues contemplated herein include but are not limited to modification to side chains, 
incorporating of unnatural amino acids and/or their derivatives during peptide, polypeptide . 
or protein synthesis and the use of crosslinkers and other methods which impose 
conformational constraints on the proteinaceous molecule or their analogs. 

Examples of side chain modifications contemplated by the present invention include 
modifications of amino groups such as by reductive alkylation by reaction with an 
aldehyde followed by reduction with NaBH^ amidination with methylacetimidate; 
acetylation with acetic anhydride; carbamoylation of amino groups with cyanate; 
trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS); 
acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydride; and 
pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBHU. 

The guanidine group of arginine residues may be modified by the formation of 
heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxal 
and glyoxaL 

The carboxyl group may be modified by carbodiimide activation via O-acylisourea 
formation followed by subsequent derivitization, for example, to a corresponding amide. 

Sulphydryl groups may be modified by methods such as carboxymethylation with 
iodoacetic acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a 
mixed disulphides with other thiol compounds; reaction with maleimide, maleic anhydride 
or other substituted maleimide; formation of mercurial derivatives using 4- 
chloromercuribenzoate, 4-chloromercuriphenylsulphonic acid, phenylmercury chloride, 2- 
chloromercuri-4-nitrophenol and other mercurials; carbamoylation with cyanate at alkaline 
pH. 
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Tryptophan residues may be modified by, for example, oxidation with N- 
bromosuccinimide or alkylation of the indole ring with 2-hydroxy-5-nitrobenzyl bromide 
or sulphenyl halides. Tyrosine residues on the other hand, may be altered by nitration with 
tetranitromethane to form a 3-nitrotyrosine derivative. 

Modification of the imidazole ring of a histidine residue may be accomplished by 
alkylation with iodoacetic acid derivatives or N-carbethoxylation with 
diethylpyrocarbonate. 

Examples of incorporating unnatural amino acids and derivatives during peptide synthesis 
include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3- 
hydroxy-5-phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline, 
phenylglycine, ornithine, sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl 
alanine and/or D-isomers of amino acids. A list of unnatural amino acid, contemplated 
herein is shown in Table 3. 
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TABLE3 

Codes for non-conventional amino acids 



Non-conventional 
amino acid 


Code 


Non-conventional 
amino acid 


Code 


a-aminobutyric acid 


Abu 


L-N-methylalanine 


Nmala 


a- amino-a-methylbutyrate 


Mgabu 


L-N-methylarginine 


Nmarg 


aminocyclopropane- 


Cpro 


L-N-methylasparagine 


Nmasn 


carboxylate 




L-N-methylaspartic acid 


Nmasp 


aminoisobutyric acid 


Aib 


L-N-methylcysteine 


Nmcys 


aminonorbornyl- 


Norb 


L-N-methylglutamine 


Nmgln 


carboxvlate 




L-N-methvl glutamic acid 


Nmglu 


cvc lohex vlalanine 


Chexa 


L-Nmethylhistidine 


Nmhis 


cyclopentylalanine 


Cpen 


L-N-methylisolleucine 


Nmile 


D-alanine 


Dal 


I^-N-methylleucine 


Nmleu 


D-arginine 


Dare 


L-N-methyllysine 


Nmlys 


D-aspartic acid 


Dasp 


L-N-methylmethionine 


Nmmet 


D-cvsteine 


Dcys 


L-N-methvlnorleucine 


Nmnle 


D-glutamine 


Dgln 


L-N-methylnorvaline 


Nmnva 


D-glutamic acid 


Dglu 


L-N-methylornithine 


Nmorn 


D-histidine 


DWs 


L-N-methylphenylalanine 


Nmphe 


D-isoleucine 


Dile 


L-N-methylproline 


Nmpro 


D-leucine 


Dleu 


L-N-methylserine 


Nmser 


D-lysine 


Dlys 


L-N-methylthreonine 


Nmthr 


D-methionine 


Dmet 


L-N-methyltryptophan 


Nmtrp 


D-ornithine 


Dorn 


L-N-methyltyrosine 


Nmtyr 


D-phenylalanine 


Dphe 


L-N-methylvaline 


Nmval 


D-proline 


Dpro 


L-N-methylethylglycine 


Nmetg 


D-serine 


Dser 


L-N-methyl-t-butylglycine 


Nmtbug 
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D-threonine 


Dthr 


L-norleucine 


Nle 


D-trvotoDhan 


Dtrp 


L-norvaline 


Nva 


D-tvro s ine 

X^ VJrl VlJilJ-V 


Dtyr 


a-methyl-aminoisobutyrate 


Maib 


D-valine 

X— ' V dllll w 


Dval 


a-methyl-y-aminobutyrate 


Mgabu 


T^-r* -m ftt Vi vl al an i n e 


Dmala 

is ilium 


ot-methvlcvclohexvlalanine 


Mchexa 


P)-ry -in pfri vl ar pininp. 


Dm arc 


a-methvlcvlconentvlalanine 


Mcpen 


T"l _/V _TY1 £»T"ll VI ci en 51 ro en n A 

i_> -UC-II 1C u ly 1 a!>p al <x£lll C 


U 111 do 11 


fY^m et ri vl- fi-n antb vl alanine 

Ub*iiivuiv i \a Atawyuxjr lwicuiiiiv 


Marian 

« X**A AV»J^ 


i/^iX—lll vlliy IctoJpaJL lalC 


x~#xxiaoLJ 


cf-m et H vlneni ci 1 1 ami ne 

Va> IUvIII Y 11/ vlilwlllullllllw 


Mpen 


T~"5_rv _m fttH vl c v^ tei n e 


Dm CVS 


N-f 4-aminobutvn el vcine 


Nglu 


_m ptn vl trl 11 ta TYiin ft 


Dmgln 


N-f2-aminoethvndvcine 


Naeg 


T^— /Y—Ttiftrli villi cri/i in p 

J^r - IJt J llwUl jr llllo UU1UC 


i jii UUP 


lvL.f *5 -am i ncmroiivl^ vcine 

1 x l «J CUllUlvL/l\JL/ Jrl Yv-lllw 


Nom 


T^— rv-rriptTivH ^nl piipitip 

JL/~V* 111 y 11 o \J 1 G Uv All V 


TVmilft 


N-amino-tt-methvlbutvrate 


Nmaabu 


jL^-ix-mc inyiicuciiic 


IVllllwU 


ry -ti ant h vl al ani n ft 


Anap 


1 — tvi^+rtx/ll vein o 

i-z^ix-'iiic iny iiy bine 


TYrril vc 
i-/iiiiyo 


"NT- ri pti 7 vl cl vci n p 
1^1 u vii£<y *^iy viiio 


Nphe 


T")— i*v -TY> pf*Vi vim RtVii nni n p 
i-^ ut ii ic vi iy ii i ic uiiuiuiio 


"TVmimpt 

X^/AlllllVk 


iNl-C 2- carbarn vl eth vl^ ffl vcine 


Ngln 


T")-r* -m fttVi vl c\vn i tVi i np 
1/ u> iiiw ui yiunu miuw 


"Dmom 

X-/ AX 1U1 11 


Tsl-C carbamvlmethvl § el vcine 


Nasn 


IT) - ry -m pth vln h p n vl a 1 a n i ti ft 


AXXlsJ.1 1V> 


N-f 2-carbox vethvn el vcine 


Nglu 


T*) - r/ -m ft th vlnr 1 inp 


L/XllUlv 


N-^ carboxvmethvn el vcine 


Naso 


T"x-fy -m fttli vl serine 

X*S VA* lUVUijlOVJL XlXw 


Dmser 


N-cvclobutvl el vcine 


Ncbut 


F)-r/«m eth vltlrreonine 

X-/ V>» X11V vXXJr XIXXX WiAiUAW 


Dmthr 


N-cvclohentvl el vcine 


Nchep 


T") -fz-m p.tVi vl trvn ton h an 


Dmtrp 


N-cvclohexvlel vcine 


Nchex 


D-oc-methyltyrosine 


umty 


in -cycio aecyi glycine 


INCU-wV/ 


D-a-methylvaline 


Dmval 


N-cylcododecylglycine 


Ncdod 


D-N-methylalanine 


Dnmala 


N-cyclooctylglycine 


Ncoct 


D-N-methylarginine 


Dnmarg 


N-cyclopropylglycine 


Ncpro 


D-N-methylasparagine 


Dnmasn 


N-cycloundecylglycine 


Ncund 


D-N-methylaspaxtate 


Dnmasp 


N-(2,2-diphenylethyl)glycine 


Nbhm 


D-N-methylcysteine 


Dnmcys 


N-(3,3-diphenylpropyl)glycine 


Nbhe 


D-N-methylglutamine 


Dnmgln 


N-(3-guanidinopropyl)glycine 


Narg 


D-N-methylglutamate 


Dhmglu 


N-(l-hydroxyethyl)glycine 


Nthr 
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D-N-methylhistidine 


Dnmhis 


N-(hydroxyethyl))glycine 


Nser 


D-N-raethylisoleucine 


Dnmile 


N-(imidazolylethyl))glycine 


Nhis 


D-N-methylleucine 


Dnmleu 


N-(3-indolylyethyl)glycine 


Nhtrp 


D-N-methyllysine 


Dnmlys 


N-methyl^-aminobutyrate 


Nmgabu 


N-methylcyclohexylalanine Nmchexa 


D-N-methylmethionine 


Dnmmet 


D-N-methylornithine 


Dnmorn 


N-methylcyciopentylalanine 


Nmcpen 


N-methylglycine 


Nala 


D-N-methylphenylalanine 


Dnmphe 


N-methylaminoisobutyrate 


Nmaib 


D~N-methylproline 


Dnninro 


N-(l -methylpropyl)glycine 


Nile 


D -N-rn eth vis eriti e 


Dnmser 


N-(2-methy]propyl)glycine 


Nleu 


D-N-methvl threonine 

JL^ A T U1V WIT AVI 11 W11XA1V 


Dnmttir 


D-N-methyltxyptophan 


Dnmtrp 


N-f 1-methvlethvl^fflvcine 


Nval 


D-N-methyltyrosine 


Dnmtyr 


N-methyla-napthylalanine 


Nman^D 


D-N-methylvaline 


Dnmval 


N-m eth vlo eni ci 1 1 amine 


Nmnen 


y-aminobutyric acid 


Gabu 


N-f o-hvdroxvohenvl Wlvcine 


Nhtvr 


L-*-butylglycine 


Tbug 


N-f thiomethvl^ ff 1 vcine 


Ncys 


L-ethylglycine 


Etg 


penicillamine 


Pen 


L-homophenylalanine 


Hphe 


L-cx-methylalanine 


Mala 


L-a-methylarginine 


Marg 


L-a-methylasparagine 


Masn 


L-a-methylaspartate 


Masp 


L-a-methyl-^-butylglycine 


Mtbug 


L-a-methylcysteine . 


Mcys 


L-methylethylglycine 


Metg 


L-a-methylglutamine 


Mgln 


L-a-methylglutamate 


Mglu 


L-a-methylhistidine 


Mhis 


L-tt-meth vlho monh en vlalanine 


MbnVie 

IVXlllwMJLW 


L-a-methylisoleucine 


Mile 


N-(2-methylthioethyl)glycine 


Nmet 


L-a-methylleucine 


Mleu 


L-a-methyllysine 


Mlys 


L-a-methylmethionine 


Mmet 


L-a-methylnorleucine 


Mnle 


L-a-methylnorvaline 


Mnva 


L-a-methylorni thine 


Morn 


L-a-methylphenylalanine 


Mphe 


L-a-methylproline 


Mpro 


L-a-methylserine 


Mser 


L-a-methylthreonine 


Mthr 


L-a-methyltryptophan 


Mtrp 


L-a-methyltyrosine 


Mtyr 


L-a-methylvaline 


Mval 


l>N-methylhomophenylalarune 


Nmhphe 
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N-(N-(2,2-diphenylethyl) Nnbhm 
carbamylmethyl)glycine 



N-(N-(3,3-diphenylpropyl) 
carbamylmethyl)glycine 



Nnbhe 



l-carboxy-l-(2,2-diphenyl- Nmbc 
ethylamino)cyclopropane 



Crosslinkers can be used, for example, to stabilize 3D conformations, using homo- 
bifiinctional crosslinkers such as the Afunctional imido esters having (CH2) n spacer groups 
with n=l to n=6, glutaraldehyde, N-hydroxysuccinimide esters and hetero-bifunctional 
reagents which usually contain an amino-reactive moiety such as N-hydroxysuccinimide 
and another group specific-reactive moiety such as maleimido or dithio moiety (SH) or 
carbodiimide (COOH). In addition, peptides can be conformationally constrained by, for 
example, incorporation of C« and Normethylamino acids, introduction of double bonds 
between C a and Qs atoms of amino acids and the formation of cyclic peptides or analogues 
by introducing covalent bonds such as forming an amide bond between the N and C 
termini, between two side chains or between a side chain and the N or C terminus. 

The term ''peptide mimetic" or "mimetic" is intended to refer to a substance which has the 
essential biological activity of the 35-LM family member polypeptide. A peptide mimetic 
may be a peptide-containing molecule that mimics elements of protein secondary structure. 
The underlying rationale behind the use of peptide mimetics is that the peptide backbone 
of proteins exists chiefly to orient amino acid side chains in such a way as to facilitate 
molecular interactions such as those of antibody and antigen, enzyme and substrate or 
scaffolding proteins. A peptide mimetic is designed to permit molecular interactions 
similar to the natural molecule. A mimetic may not be a peptide at all, but it will retain the 
essential biological activity of a natural 35-LM polypeptide. 

The present invention is particularly useful, therefore, for screening compounds by using 
one or more 35-LM family member polypeptide or binding fragment thereof in any of a 
variety of drug screening techniques, such as those described herein and in International 
Publication No. WO 97/02048. 



P yjpiT\E^prov5\2002U58 1 733 mtfcr dark prcv.<toc-29/l 1/OJ 



-31 - 



The 35-LM family member polypeptide or fragment employed in such a test may either be 
free in solution, affixed to a solid support, or borne on a cell surface. One method of drug 
screening utilizes eukaryotic or prokaryotic host cells which are stably transformed with 
recombinant polynucleotides expressing the polypeptide or fragment, preferably in 
competitive binding assays. Such cells, either in viable or fixed form, can be used for 
standard binding assays. One may measure, for example, the formation of complexes 
between a polypeptide or fragment and the agent being tested, or examine the degree to 
which the formation of a complex between a 35-LM polypeptide or a part thereof and a 
specific antibody is aided or interfered with by the agent being tested. 

Polyclonal antibodies may conveniently be used, however, the use of monoclonal 
antibodies in an immunoassay is particularly preferred because of the ability to produce 
them in large quantities and the homogeneity of the product. The preparation of hybridoma 
cell lines for monoclonal antibody production is derived by fusing an immortal cell line 
and lymphocytes sensitized against the immunogenic preparation (i.e. comprising 35-LM 
polypeptide) or can be done by techniques which are well known to those who are skilled 
in the art. (See, for example, Douillard and Hoffinan, Basic Facts about Hybridomas, in 
Compendium of Immunology Vol. n, ed. by Schwartz, 1981; Kohler and Milstein, Nature 
256: 495-499, 1975; Kohler and Milstein, European Journal of Immunology 6: 511-519, 
1976). Single chain antibodies or transgenic mice expressing humanized antibodies or 
other recognition proteins may also be used. Useful proteins in this regard include 
diabodies, peptide mimetics and antibody fragments such as scFv fragments and Fab 
fragments. 

Monoclonal antibodies which bind specifically to members of the 35-LM family provide a 
convenient method for detecting and targeting the cells which express one or more 35-LM, 
For detecting one or more cells expressing particular 35-LMs either alone or in conjunction 
with other cell surface molecules, an large number of assays are available, For example, 
populations of cells may be routinely assessed for their 35-LM polypeptide cell surface 
markers using identifiable polypeptide specific binding partners such as primary antibodies 
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to cell surface markers and secondary antibodies labeled with detectable markers. 
Antibodies may further differentiate between allelic or altered forms of 35-LM 
polypeptides. The presence of members of the 35-LM members may be accomplished in a 
number of ways such as by Western blotting and ELISA procedures. A wide range of 
immunoassay techniques are available as can be seen by reference to U.S. Patent Nos. 
4,016,043, 4,424,279 and 4,018,653. These include both single-site and two-site or 
"sandwich" assays of the non-competitive types, as well as in the traditional competitive 
binding assays. These assays also include direct binding of a labeled antibody to a target. 
Monoclonal antibodies may be used as agonists or antagonists of 35-LM polypeptide 
activity. They may also be formulated as a composition suitable for administation to an 
individual in a method of treatment or prophylaxis. 

The antibodies of the present invention are useful in a range of other methodologies 
including flow cytometry, which typically detects optical parameters. For example, a flow 
cytometer may be used to determine forward scatter (which is a measure of size of a 
carrier), side scatter (which is sensitive to refractive index and size of a particle [see 
Shapiro, "Practical flow cytometry", 3 rd ed. Brisbane, Wiley-Liss, 1995]) and fluorescent 
emission. 

As is known in the art, flow cytometry is a high throughput technique which involves 
rapidly analyzing the physical and chemical characteristics of cells or other particles as 
they pass through the path of one or more laser beams while suspended in a fluid stream. 
As each cell or particle intercepts the laser beam, the scattered light and fluorescent light 
emitted by each cell or particle is detected and recorded using any suitable tracking 
algorithm. 

A modem flow cytometer is able to perform these tasks up to 100,000 cells/particles s" 1 . 
Through the use of an optical array of filters and dichroic mirrors, different wavelengths of 
fluorescent light can be separated and detected simultaneously. In addition, a number of 
lasers with different excitation wavelengths may be used. Hence, a variety of fluorophores 
can be used to target and examine, for example, intra- and extra-cellular properties of 
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individual cells. The scattered light measurements can also classify an individual carrier's 
size, shape, granularity and/or complexity and, hence, belonging to a particular population 
of interest (Shapiro, 1995, supra). 

Suitable flow cytometers which may be used in the methods of the present invention 
include those which measure five to nine optical parameters (see Table 4) using a single 
excitation laser, commonly an argon ion air-cooled laser operating at 15 mW on its 488 nm 
spectral line. More advanced flow cytometers are capable of using multiple excitation 
lasers such as a HeNe laser (633 nm) or a HeCd laser (325 nm) in addition to the argon ion 
laser (488 or 514 nm). Optical parameters, corresponding to different optically 
detectable/quantifiable attributes, for a carrier, may be measured by a flow cytometer to 
provide a matrix of qualitative and/or quantitative information, providing a code (or 
addressability in a multi-dimensional space) for the carrier. 



TABLE 4 

Exemplary optical parameters which may be measured by a flow cytometer. 



Parameter 


Acronym 


Detection angle form 
incident laser beam 


Wavelength 
(nm) 


Forward scattered light 


FS 


2-5° 


488" 


Side scattered light 


SS 


90° 


488' 


"Green" fluorescence 


FL1 


90° 


510-540 T 


"Yellow" fluorescence 


FL2 


90° 


560-580 7 


"Red" fluorescence 


FL3 


90° 


>650* 



using a 488 nm excitation laser 
width of bandpass filter 
longpass filter 



For example, Biggs et al [Cytometry 36: 36-45, 1999) have constructed an 1 1-parameter 
flow cytometer using three excitation lasers and have demonstrated the use of nine 
distinguishable fluorophores in addition to forward and side scatter measurements for 
purposes of immunophenotyping (i.e. classifying) cells. The maximum number of 




• 
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parameters commercially available currently is 17: forward scatter, side scatter and three 
excitation lasers each with five fluorescence detectors. Whether all of the parameters can 
be adequately used depends heavily on the extinction coefficients, quantum yields and 
amount of spectral overlap between all fluorophores (Malemed et aL, "Flow cytometry and 
sorting", 2 nd Ed., New York, Wiley-Liss, 1990). However, it will be understood that the 
present invention is not restricted to any particular flow cytometer or any particular set of 
parameters. In this regard, the invention also contemplates use in place of a conventional 
flow cytometer, a microfabricated flow cytometer as, for example, disclosed by Fu et aL 
{Nature Biotechnology 17: 1109-1111, 1999). 

A flow cytometer with this capacity to sort is known as a "fluorescence-activated cell 
sorter" (FACS). Accordingly, the step of sorting in the present method of obtaining a 
population of detectably unique carriers may be effected by flow cytometric techniques 
such as by fluorescence activated cell sorting (FACS) although with respect to the present 
invention, FACS is more accurately "fluorescence activated carrier or solid support 
sorting" (see, for example, "Methods in Cell Biology" Vol. 33, Darzynkiewica, Z. and 
Crissman, H.A., eds., Academic Press) and Dangl and Herzenberg, J. Immunol Methods 
52: 1-14, 1982. 

The present invention further relates to modified antibodies. Modified antibodies of 
particular interest are single chain fragments carrying the variable (V) region of an 
antibody. This is called an scFv antibody fragment. scFv antibody fragments are derived 
from Fragment antigen binding (Fab) portions of an antibody and comprise only the V 
region of a heavy chain linked by a stretch of synthetic peptide to a V region light chain. 

In a particularly preferred embodiment, antibodies may also be used to purge target cells, 
either alone or in conjunction with other immune or cytotoxic molecules. 

35-LM expression and variation may also be assessed at the nucleic acid level. For 
example RT-PCR based methods may be employed to monitor expression of nucleic acid 
molecules in different cell types and tissues. Nucleic acid sequence variation may be 
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detected by direct DNA sequencing, either manual sequencing or automated fluorescent 
sequencing, can detect sequence variation. Another approach is the single-stranded 
conformation polymorphism assay (SSCP) [Orita et aL, Proc. Nat Acad Sci. USA 86: 
2776-2770, 1989]. This method can be optimized to detect most DNA sequence variation. 
The increased throughput possible with SSCP makes it an attractive, viable alternative to 
direct sequencing for mutation detection on a research basis. The fragments which have 
shifted mobility on SSCP gels are then sequenced to determine the exact nature of the 
DNA sequence variation. Other approaches based on the detection of mismatches between 
the two complementary DNA strands include clamped denaturing gel electrophoresis 
(CDGE) [Sheffield et at, Am. J. Hum. Genet 49: 699-706, 1991], heteroduplex analysis 
(HA) [White et aL, Genomics 12: 301-306, 1992] and chemical mismatch cleavage (CMC) 
[Grompe et aL, Proc. NatL Acad. ScL USA 86: 5855-5892, 1989]. Other methods which 
might detect mutations in regulatory regions or which might comprise large deletions, 
duplications or insertions include the protein truncation assay or the asymmetric assay. A 
review of methods of detecting DNA sequence variation can be found in Grompe [Nature 
Genetics 5: 111-117, 1993]. Once a mutation is known, an allele specific detection 
approach such as allele specific oUgonucleotide (ASO) hybridization can be utilized to 
rapidly screen large numbers of other samples for that same mutation. Such a technique 
can utilize probes which are labeled with gold hanoparticles to yield a visual color result 
[Elghanian et aL, Science 277: 1078-1081, 1997], Techniques are available to screen RNA 
products or proteinaceous products. 

Preferably, the polypeptides encoded by the present nucleic acid molecules are expressed 
on the surface of defined populations of hematopoietic cells. Cells of leukocyte lineages 
are contemplated, including, for example, monocytes, dendritic cells, NK cells, 
granulocytes, T-iymphocytes, B-lymphocytes, monocyte derived dendritic cells and 
precursors thereof. 

The phrase, "differentially expressed" is a broad reference to expression of mRNA or a 
polypeptide in a particular cell type, organ or tissue, stage of development, differentiation 
cell cycle, or, wherein expression is varied as a result of age, infection, immune or other 
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status or an individual. 

The present invention provides methods of screening for agents which interact with the 35- 
LM nucleic acid molecules or polypeptides of the present invention- Competitive binding 
assays are preferred. Conveniently, high throughput screening of test peptides is used to 
identify peptides with suitable affinity and selectivity. Purified 35-LM polypeptide may be 
immobilized or cells or membranes expressing 35-LM polypeptide may be employed. 

Following identification of antibodies or natural or artificial agonists and antagonists 
including scFv fragments, one or more substances may be manufactured or formulated as a 
composition suitable for administration to individuals in a method of treatment or 
prophylaxis. 

Such compositions can be formulated according to conventional pharmaceutical 
compounding techniques. See, for example, Remington's Pharmaceutical Sciences, 18 th 
Ed. (1990, Mack Publishing, Company, Easton, PA, U.S.A.). The composition may 
contain the active agent or pharmaceutically acceptable salts of the active agent. These 
compositions may comprise, in addition to one of the active substances, a pharmaceutically 
acceptable excipient, carrier, buffer, stabilizer or other materials well known in the art. 
Such materials should be non-toxic and should not interfere with the efficacy of the active 
ingredient. The carrier may take a wide variety of forms depending on the form of 
preparation desired for administration, e.g. intravenous, oral, intrathecal, epineural or 
parenteral. For antibodies, parenteral administration is particularly useful. 

For oral administration, the compounds can be formulated into solid or liquid preparations 
such as capsules, pills, tablets, lozenges, melts, powders, suspensions or emulsions. In 
preparing the compositions in oral dosage form, any of the usual pharmaceutical media 
may be employed, such as, for example, water, glycols, oils, alcohols, flavoring agents, 
preservatives, coloring agents, suspending agents, and the like in the case of oral liquid 
preparations (such as, for example, suspensions, elixirs and solutions); or carriers such as 
starches, sugars, diluents, granulating agents, lubricants, binders, disintegrating agents and 




+ 
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the like in the case of oral solid preparations (such as, for example, powders, capsules and 
tablets). Because of their ease in administration, tablets and capsules represent the most 
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are 
obviously employed. If desired, tablets may be sugar-coated or enteric-coated by standard 
techniques. The active agent can be encapsulated to make it stable to passage through the 
gastrointestinal tract while at the same time allowing for passage across the blood brain 
barrier. See for example, International Patent Publication No. WO 96/11698. 

For parenteral administration, the compound may dissolved in a pharmaceutical carrier and 
administered as either a solution of a suspension. Illustrative of suitable carriers are water, 
saline, dextrose solutions, fructose solutions, ethanol, or oils of animal, vegetative or 
synthetic origin. The carrier may also contain other ingredients, for example, preservatives, 
suspending agents, solubilizing agents, buffers and the like. When the compounds are 
being administered intrathecally, they may also be dissolved in cerebrospinal fluid. 

The active agent is preferably administered in a therapeutically effective amount- The 
actual amount administered and the rate and time-course of administration will depend on 
the nature and severity of the condition being treated. Prescription of treatment, e.g. 
decisions on dosage, timing, etc, is within the responsibility of general practitioners or 
specialists and typically takes account of the disorder to be treated, the condition of the 
individual patient, the site of delivery, the method of administration and other factors 
known to practitioners. Examples of techniques and protocols can be found in Remington 's 
Pharmaceutical Sciences, supra. 

Instead of administering these agents directly, they may also be produced in the target cell, 
e.g. in a viral vector or in a cell based delivery system such as described in U.S. Patent No. 
5,550,050 and International Patent Publication Nos. WO 92/19195, WO 94/25503, WO 
95/01203, WO 95/05452, WO 96/02286, WO 96/02646, WO 96/40871, WO 96/40959 and 
WO 97/12635, The vector could be targeted to the target cells. The cell based delivery 
system is designed to be implanted in a patient's body at the desired target site and 
contains a coding sequence for the target agent. Alternatively, the agent could be 
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administered in a precursor form for conversion to the active form by an activating agent 
produced in, or targeted to, the cells to be treated. See, for example, European Patent 
Application No. 0 425 731 A and International Patent Publication No. WO 90/07936. 

The present invention is further described by the following non-limiting Examples. 
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EXAMPLE 1 



Identification of CMRF-35 family members 



cDNA probes specific for CMRF-35 A and CMRF-35H Ig domains were identified as 
binding to a large number of independent, non-overlapping PAC clones. Partial and full 
length cDNA molecules which map to human chromosome 17q22-24 were identified from 
EST and 5 f RACE studies. Alignment of the sequences with CMRF-35 A and CMRF-35H 
indicated similarities over the transmembrane region. cDNA and gPNA sequences were 
also used to further RT-PCR based expression studies. An alignment of the nucleic acid 
sequences of the human cDNAs is shown in Figure 1. An alignment of the protein 
sequences of the human cDNAs is shown in Figure 2. 

An RT-PCR assay was established to characterize the expression of the novel members of 
the 35-LM family in normal hematopoietic lineages and cell lines. Screening of public and 
commercial databases was used to confirm that the EST used for the RT-PCR represents a 
single exon. The sequence of the complete cDNAs is used to design RT-PCR primers that 
cross intron-exon junctions. The primers are used to confirm the expression data. This 
ensures the identification of any splice variants. 



Figure 3 summarizes the expression analysis of the h35-LMs on cell lines and freshly 
purified hematopoietic populations. 

RT-PCR was performed to determine the expression of h35-L3 (AW8) on cDNA made 
from RNA isolated from hematopoietic cell lines (leukemic derived) and cells of different 
hematopoietic lineages. Analysis of hematopoietic cell line data indicate that 35-L3 is 
expressed by the derived cell lines HEL, HL60, KG-1, Monomac 6, U937 and K562 and 
the Hodgkins disease derived cell lines HDLM-2 and KM-H2. 35-L3 was not found in 
lines of T or B cell origin. The RNA for this molecule is predominantly expressed by cells 



EXAMPLE 3 



Expression studies for CMRF-35 
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of the myeloid lineage as shown in Figure 4. Further analysis of dendritic cell populations 
indicate that 35-L3 (AW8) is expressed only by the CDllc + myeloid derived DC and not 
the CDllc" lymphoid derived DC, Thus, in addition CD33, CD13, and CD14 this molecule 
appears to be expressed by cells of the myeloid lineage. The inventors have shown that 35- 
L3 is expressed by leukemic cells from single AML patients. Blast cells from a patient 
newly diagnosed with AML was selected by flow sorting. RNA isolated from these cells, 
when used in RT-PCR show the expression of the CMRF-35-L3 specific PCR products. 

EXAMPLE 4 
Homologs ofhCMRF-35 molecules 

To locate mouse homologs of h35-LM (i.e. murine orthologs), a series of searches were 
conducted in the public and commercial databases around the region 1 1 £2. 

Initially, six computationally predicted genes sharing significant homology with h35-LMs 
were chosen for further analysis. These genes were termed m35a, m35c, m35d, m35f and 
m35g. Of these, m35a, m35d and m35f contained complete coding regions. Comparison to 
mouse ESTs in NCBI provided overlapping sequences from which a complete coding 
sequence could be obtained for m35c and m35g. The ESTs were as follows: 3' end of 
m35c (gi: 16445999) and middle region of m35g (EST gi: 15562326). 

Further database searches revealed two new homologs termed m35h and DIgR2 (86% 
similar to DIgRI) with NCBI Accession Nos. XMJ26721 and XM_126696. Only m35h 
contained a complete coding region. 

The alignment of the nucleic acid sequences of the mouse cDNAs is shown in Figure 4 and 
the alignment of the protein sequences of the mouse cDNAs is shown in Figure 5. 
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EXAMPLES 
Expression analysis of mouse homologs 

To study the expression of m35a, m35c, m35d, m35e, m35f 9 m35g, m35h and DIgRI in 
cell lines and freshly prepared haemopoietic cell populations, primers were designed that 
were specific for each transcript and cross-checked for sequence similarity against other 
family members. DIgRI was included for comparison to published data (Luo et al, 
Biochem. Biophys. Res. Commun. 287: 35-41, 2001). Optimization of RT-PCR conditions 
was necessary before analysis of expression could be performed (Table 5). 



TABLES 
Optimization of RT-PCR conditions* 





m35a 


m35c 


m35d 


m35e 


m35f 


m35g 


m35h 


DIgRI 


Optimal RT- 
PCR 
conditions 


AT: 
60°C 


AT: 
60°C 


AT: 
60°C 


AT: 60°C; 
3' primer: 
10 mM 


AT: 
60°C 


AT: 
60°C 


Touchdown 
MgCl 2 : 2.0 
mM 


AT: 
60°C 


1 RT-PCR 
fragment 
size 


239 


266 


159 


217 


142 


111 


246 


244 


Ig domain 
RT-PCR 
conditions 


AT: 
65°C 


AT: 
65°C 


AT: 
65°C 


AT: 64°C; 
3* primer: 
10 mM 


AT: 
53°C 


na 


na 


na 


Ig RT-PCR 
fragment 
size 


444 


447 


393 


405 


462 


na 


na 


na 



* (A) refers to RT-PCRs used for expression analysis while (B) refers to RT-PCRs 
used for amplification of Ig domains. Only annealing temperature (AT) for RT- 
PCRs are indicated, unless the PCR cycle varied from standard conditions. 

Optimization involved performing a temperature gradient RT-PCR on each primer set, 
which altered the annealing temperature between 50°C and 65°C. If multiple products 
were amplified making interpretation difficult, MgCl 2 concentrations were titrated between 
L5 mM and 3.5 mM. Further optimization was necessary for m35e, which involved 
varying forward and reverse primer concentrations and m35h, which involved designing a 



PrVOpo^ prov^20Q2^581733 niila-.ctirtprcv.daoZSVl 1/02 



-42- 

touchdown RT-PCR program. The touchdown program contained an initial denaturation of 
94°C for 5 min, follwed by 20 cycles of [94°C for 15 sec; 65°C for 15 sec - 0.5°C/cycles; 
72°C for 1 min], then 15 cycles of [94°C for 15 sec; 55°C for 15 sec; 72°C for 1 min] and 
a final extension of 72°C for 5 min. This cycles prevents early false priming, while 
facilitating amplification, by lowering the annealing temperature in later stage of the 
program. 

The expression of m35a, m35c, m35d, m35e, m35f, m35g, m35h and DIgRI was examined 
by RT-PCR and Southern blotting (Figure 9 and Figure 7). Amplified template included 
cDNA synthesized from selected tissues of BALB/c mice, mouse cell lines, C57BL/6 
mouse spleen cell subsets and bone marrow derived DCs. Expression of m35-LMs in 
tissue, was generally widespread with only m35d and m35f showing restricted expression 
for lymphoid tissue. m35a, m35c and DIgRI were expressed in all tested tissues and m35e 
and m35h were negative only in skin. Spleen was the only tissue positive for all family 
members. 

EXAMPLE 6 

Characterization of the molecular structure of a novel myeloid 
restricted molecule, 35-L3 

Preliminary studies identified (he partial sequence of the 35-L3 molecule from an EST 
database (AW880126). The gene for the molecule has been localized to human 
chromosome 17. The inventors have established an RT-PCR that identifies this molecule 
and shows that it is an expressed product. The PCR product has been cloned and 
sequenced, confirming its identity as the 35-L3 EST. 5' and 3* RACE protocols were used 
to further identify the full length molecule. PBMC cDNA library in an expression vector, 
pCMV-SPORT.6 (Life Technologies) is used to isolate a full length clone. PCR and 
hybridization screening is used. The full length 35-L3 molecule (cDNA) sequence 
corresponds to an ORF with sequence similarity to the CMRF-35A and CMRF-35H 
sequences which, in accordance with the present invention, is identified on chromosome 
17. 
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The isolated cDNA(s) is sequenced by Big Dye chain termination sequencing. The 5* 
RACE data are used to confirm that a full clone has been isolated. The complete sequence 
of the cDNA is used to analyze the 35-L3 gene structure. Two sequence BLAST searches 
are performed using the 35-L3 cDNA sequence and the chromosome 17 sequence. This 
will provide the sequence of the putative promoter region. 

RT-PCR has been used to establish the expression of the 35-L3 EST in normal 
haemopoietic lineages and cell lines. This RT-PCR was designed from a single EST. 
Screening of the public databases indicates that this EST represents a single exon. The 
sequence of the complete cDNA is used to design RT-PCR primers that cross intron-exon 
junctions. These primers are used to confirm the expression data. This will ensure that any 
splice variants are identified. Variants identified are characterized at the molecular level to 
determine the presence of alternative exon usage. 



Constructs are made to allow expression of recombinant forms of the 35-L3 molecule in 
mammalian and prokaryotic systems. The cDNA isolated from the pCMV-SPORT library 
is inserted in an expression vector. This is used to transiently transfect COS cells. Mice are 
immunized using a tolerance procedure (Dzionek et al, J Immunol 165(11): 6037, 2000) 
that allows the induction of tolerance to the parental COS cells, whilst immunizing against 
the transfected cells. Expression of the cDNA is monitored by RT-PCR and Northern 
blotting to ensure at least RNA is transcribed. DNA immunization was also used in place 
of the tolerance procedure. 



EXAMPLE 7 



To express 35-L3 and generate monoclonal antibodies (mAb) to 
35-Z3 to study its expression in leukocytes and other tissues 



The cDNA sequence is used to design PGR primers to produce a range of fragments that is 
used to make recombinant proteins. These include the potential extracellular domains of 
the 35-L3 molecule fused to (1) the human IgGl Fc portion, (2) a HIS tag or (3) a myc tag. 
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The fusion products are expressed in mammalian cells or E. coli as appropriate. The fusion 
proteins will be purified by affinity chromatography using protein A for IgGl Fc fusion 
proteins, and anti-His or anti myc monoclonal antibodies as appropriate. Purified 
recombinant proteins are monitored by SDS-PAGE. 

The recombinant proteins are used to immunize rabbits to produced rabbit polyclonal 
serum. Recombinant proteins or cDNA in expression vectors are used to immunize mice to 
produce mAb. Specific mAb are identified by ELISA using the recombinant fusion 
proteins or by flow cytometry using RT-PCR expression data to determine appropriate cell 
lines as targets. 

The mAb is used to analyze the expression of the 35-L3 molecule on normal haemopoietic 
populations by flow cytometry. Basic biochemical characterization (immunoprecipitation 
or Western Blots) of the 35-L3 molecule is performed to identify its molecular size. 

EXAMPLES 
To analyze 35-L1 toL5 expression in leukemias 

Blast populations are isolated from bone marrow or peripheral blood samples of new and 
relapsed AML and ALL patients. A standard cell surface phenotype of the leukemic cells 
are determined and this is used in three color analysis to phenotype the cells. If necessary, 
the leukemic cells are sorted for more detailed phenotypic analysis. 

Aliquots of 5 ml peripheral blood is collected from newly diagnosed leukemic patients 
according to ethical consent. Patients of each subtype is tested and reported according to 
the new classification. 

In addition, sorted blast cells are used to prepare RNA and cDNA for quantitative real time 
(RT) polymerase chain reaction (PCR) analysis. This allows information to be collected 
on the expression of the 35-L1, 35-L2, 35-L3, 35-L4 or 35-L5 (referred to as "35-L1 to 
L5") prior to the generation of monoclonal or polyclonal reagents. 
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EXAMPLE 9 
Functional aspects of 35-L1 to L5 specific mAb 

Given the potential of this molecule to be used, for example, as a marker for leukemic 
cells, mAbs generated herein are assessed for their ability to target or purge 35-Ll + to L5 + 
cells. Reference to "35-L1 to L5" means any one of 35-L1, 35-L2, 35-L3, 35-L4 or 35-L5 
or combinations thereof. The following experiments are performed to assess their 
potential: 

(a) to deliver intracellular toxins or radionuleotides via internalization; 

(b) to effect the growth of 35-Ll + to L5 + cells in culture; and 

(c) their ability to target and lyse 35-Ll + to L5 + and homolog bearing cells. 

(a) The ability of the mAb bound to surface 35-Ll + to L5 + to internalize. Biotinylated 
mAb will be bound to 35-Ll + to LS + targets. Cells are incubated at 37°C, 4°C with 
and without fixation. Internalization is assessed by flow cytometry. In addition, 
these assays will allow determination of the shedding or production of soluble 35- 
Ll + to L5 + protein from the cell surface. 

(b) The effects of crosslinking the 35-L1* to L5 + mAb on growth kinetics, cell cycle 
disruption or apoptosis will also be assayed on leukemic cell lines and AML 
samples. Apoptosis is assessed by Annexin V staining or expression of the bcl-2 
molecule by cells in culture. 

(c) Complement dependent cytotoxicity of 35-Ll + to L5 + targets using anti-35-Ll + to 
L5 + mAb and complement is assayed. Targets to be used for this analysis depend 
on the results of AIM 2.The ability of the mAb to lyse tumor cells via antibody 
dependent cell mediated cytotoxicity (ADCC) is also tested using standard assays. 
Assays for complement dependent cytotoxicity (CDC) and ADCC have been 
developed for assessing the ability of the CMRF-44 mAb to lyse target cells. 
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In a variation of this assay, CMRF-35A or CMRF-35H is crosslinked with 35-LM 
antibodies. 



A NOD-SCE) mouse model is developed to conduct in vivo assays on AML. Such a model 
provides valuable information of the in vivo effects of antagonists and agonists of 35-L1 to 
L5 (e.g. 35-L1 to L5 mAbs). 

Those skilled in the art will appreciate that the invention described herein is susceptible to 
variations and modifications other than those specifically described. It is to be understood 
that the invention includes all such variations and modifications. The invention also 
includes all of the steps, features, compositions and compounds referred to or indicated in 
this specification, individually or collectively, and any and all combinations of any two or 
more of said steps or features. 



EXAMPLE 10 



In vivo model 



• 
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SEQUENCE LISTING 

<110> The Corporation of the Trustees of the Order of Sisters of Mercy 
in Queensland 

<120> Therapeutic and diagnostic agents 

<130> 2581733/EJH 

<140> not yet available 
<141> 2002-11-29 

<160> 27 

<170> Patentln version 3.1 

<210> 1 

<211> 1151 

<212> DNA 

<213> homosapiens 

<400> 1 



ctctaaaggc 


cactagcacc 


catcccagag ctgtcagcac 


cggcctcagc 


ccaggcggct 


60 


ctctccctga 


gcttcctgta 


gccctgaccc tctccagcct 


cagacctgag 


acagggctgg 


120 


acaaggaagc 


agagagcaga 


agaaaagcag aagcgaagct 


cagatctgct 


gggaggaaga 


180 


ttacattttg 


tcccctcctg 


gggtcttgca cagtggcagg 


tgacattcgt 


gttacaggaa 


240 


tgactgccag 


ggcctgggcc 


tcgtggcggt cttcagctct 


gctcctcctg 


cttgtcccag 


300 


gctattttcc 


tctgagccac 


cccatgaccg tggcgggccc 


cgtgggggga 


tccctgagtg 


360 


tgcagtgtcg 


ctatgagaag 


gaacacagga ccctcaacaa 


attctggtgc 


agaccaccac 


420 


agattctccg 


atgtgacaag 


attgtggaga ccaaagggtc 


agcagggaaa 


aggaatggcc 


480 


gagtgtccat 


cagggacagt 


cctgcaaacc tcagcttcac 


agtgaccctg 


gagaatctca 


54 0 


cagaggagga 


cgcaggcacc 


tactggtgtg gggtggatac 


accgtggctc 


cgagactttc 


600 


atgatcccat 


tgtcgaggtt 


gaggtgtccg tgttcccggc 


cgggacgacc 


acagcctcca 


660 


gcccccagag 


ctccatgggc 


acctcaggtc ctcccacgaa 


gctgcccgtg 


cacacctggc 


720 


ccagcgtgac 


cagaaaggac 


agccccgaac ccagcccaca 


ccctggctcc 


ctgttcagca 


780 


atgtccgctt 


cctgctcctg 


gtcctcttgg agctgcccct 


gctcctgagc 


atgctgggtg 


640 


ccgtcctctg 


ggtgaacaga 


cctcagagaa gctctagaag 


caggcagaat 


tggcccaagg 


900 


gtgagaacca 


gtagcatctg 


ctgtccatca aggccctgtg 


ctgcaacaga 


gcccctctgg 


960 


ggactggaat 


gacctcctga 


ccatcaaggc ctgcaacaga 


gcccctctgg 


gggactggaa 


1020 


tgacctcctg 


accactccct 


cccgggctgc tctctccaac 


atctcctgga 


atcctttgtg 


1080 



51 



agcctccttc agccttttcc ctgtgcccga tccaacatgt gacacatgag gactttagag 1140 

1151 

cacaatggat c 

<210> 2 

<211> 224 

<212> PRT 

<213> homosapiens 

<400> 2 

Met Thr Ala Arg Ala Trp Ala Ser Trp Arg Ser Ser Ala Leu Leu Leu 
a 5 XO 15 

Leu Leu Val Pro Gly Tyr Phe Pro Leu Ser His Pro Met Thr Val Ala 
20 25 30 

Gly Pro Val Gly Gly Ser Leu Ser Val Gin Cys Arg Tyr Glu Lys Glu 
35 40 45 

His Arg Thr Leu Asn Lys Phe Trp Cys Arg Pro Pro Gin lie Leu Arg 
50 55 ^0 

Cys Asp Lys He Val Glu Thr Lys Gly Ser Ala Gly Lys Arg Asn Gly 
65 70 75 80 

Arg Val Ser He Arg Asp Ser Pro Ala Asn Leu Ser Phe Thr Val Thr 
85 90 ^5 

Leu Glu Aen Leu Thr Glu Glu Asp Ala Gly Thr Tyr Trp Cys Gly Val 
100 105 fc HO 

Asp Thr Pro Trp Leu Arg Asp Phe His Asp Pro He Val Glu Val Glu 
115 120 125 

Val Ser Val Phe Pro Ala Gly Thr Thr Thr Ala Ser Ser Pro Gin Ser 
130 135 140 

Ser Met Gly Thr Ser Gly Pro Pro Thr Lys Leu Pro Val His Thr Trp 
145 ~ 150 155 160 



Pro Ser Val Thr Arg Lys Asp Ser Pro Glu Pro Ser Pro His Pro Gly 
165 170 175 
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Ser Leu Phe Ser Asn Val Arg Phe Leu Leu Leu Val Leu Leu Glu Leu 
180 185 190 

Pro Leu Leu Leu Ser Met Leu Gly Ala Val Leu Trp Val Asn Arg Pro 
195 200 205 

Gin Arg Ser Ser Arg Ser Arg Gin Asn Trp Pro Lys Gly Glu Asn Gin 
210 215 220 

<210> 3 

<211> 1560 

<212> DNA 

<213> homosapiens 



<400> 3 



ggaggagctg 


ggactctggc 


ttgtgttttc 


caggatgttt 


tgctctgagc 


aaatgcagga 


60 


ccgtggcggg 


ccccgtgggg 


ggatccctga 


gtgtgcagtg 


tccctatgag 


aaggaacaca 


120 


ggaccctcaa 


caaatactgg 


tgcagaccac 


cacagatttt 


cctatgtgac 


aagattgtgg 


180 


agaccaaagg 


gtcagcagga 


aaaaggaacg 


gccgagtgtc 


catcagggac 


agtcctgcaa 


240 


acctcagctt 


cacagtgacc 


ctggagaatc 


tcacagagga ggatgcaggc 


acctactggt 


300 


gtggggtgga 


tacaccgtgg 


ctccgagact 


ttcatgatcc 


cgttgtcgag 


gttgaggtgt 


360 


ccgtgttccc 


ggcatcaacg 


tcaatgacac 


ctgcaagtat 


cactgcggcc 


aagacctcaa 


420 


caatcacaac 


tgcatttcca 


cctgtatcat 


ccactaccct 


gtttgcagtg 


ggtgccaccc 


480 


acagtgccag 


catccaggag 


gaaactgagg 


aggtggtgaa 


ctcacagctc 


ccgctgctcc 


540 


tctccctgct 


ggcattgttg 


ctgcttctgt 


tggtgggggc 


ctccctgcta 


gcctggagga 


600 


tgtttcagaa 


atggatcaaa 


gctggtgacc 


attcagagct 


gtcccagaac 


cccaagcagg 


660 


ctgccacgca 


gagtgagctg 


cactacgcaa 


atctggagct 


gctgatgtgg 


cctctgcagg 


720 


aaaagccagc 


accaccaagg 


gaggtggagg 


tggaatacag 


cactgtggcc 


tcccccaggg 


780 


aagaacttca 


ctatgcctcg 


gtggtgtttg 


attctaacac 


caacaggata 


gctgctcaga 


840 


ggcctcggga 


ggaggaacca 


gattcagatt 


acagtgtgat 


aaggaagaca 


taggcttttg 


900 


tcctgcctcg 


ccatcggagc 


tctcatgggc 


cccaggaagt 


ccagggacag 


ctcccttata 


960 


cctggcccac 


gtccttctca 


gcctgccctc 


gacaacagtg 


accaacagac 


aggcagctgg 


1020 


gtttcccagg 


ccatccctct 


gttgccatca 


gcttgattgg 


cttccccgag 


ggccagcagg 


1080 


gctgggggct 


ccggagagca 


gcaggaagca 


ctcccagcca 


ccagtgcctg 


tcgcctcttt 


1140 


cccctttgcc 


cctgcttcat 


cccagctctg 


tgtgtggagg 


acaaagcttc 


ttcctgcgtg 


1200 
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gctccaggaa 


aagatgtggc 


tcacgtaggt 


ggcacctgcc 


aatagctttg 


tcaatcacag 


1260 


ccccatagga 


acgtctggaa 


ttgcttggga 


gttggggaga 


actgtcaaga 


agagtgaaga 


1320 


gagtgccaaa 


gcggagatct 


gttcacctgg 


gggccatgga ggggggaccc 


actaaagatc 


1380 


aagatcaaag 


attctcccca 


tctcacagac 


aaggaaactg 


aggccagagg 


gaggagagaa 


1440 


ttgctcatgg 


ctccagaact 


ggtggcaagt 


ttctctggac 


tcttaggttt 


atttttaata 


1S00 


tgaaatataa 


aaacagtttc 


aaatatctta 


ttgagggaga 


agtaaaaact 


tatttaaaca 


1560 



<210> 4 

<211> 301 

<212> PRT 

<213> homosapiens 

<400> 4 

Met Trp Leu Pro Trp Ala Leu Leu Leu Leu Trp Val Pro Gly Cys Phe 
15 10 15 



Ala Leu Ser Lys Cys Arg Thr Val Ala Gly Pro Trp Gly Ser Leu Ser 
20 25 30 



Val Gin Cys Pro Tyr Glu Lys Glu His Arg Thr Leu Asn Lys Tyr Trp 
35 40 45 



Cys Arg Pro Pro Gin He Phe Leu Cys Asp Lys He Val Glu Thr Lys 
50 55 60 



Gly Ser Ala Gly Lys Arg Asn Gly Arg Val Ser He Arg Asp Ser Pro 
65 70 75 80 



Ala Asn Leu Ser Phe Thr Val Thr Leu Glu Asn Leu Thr Glu Glu Asp 
85 90 95 



Ala Gly Thr Tyr Trp Cys Gly Val Asp Thr Pro Trp Leu Arg Asp Phe 
100 105 HO 



His Asp Pro Val Val Glu Val Glu Val Ser Val Phe Pro Ala Ser Thr 
115 120 125 



Ser Met Thr Pro Ala Ser lie Thr Ala Ala Lys Thr Ser Thr He Thr 
130 135 140 



w 
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Thr Ala Phe Pro Pro Val Ser Ser Thr Thr Leu Phe Ala Val Gly Ala 
145 150 155 160 

Thr His Ser Ala Ser He Gin Glu Glu Thr Glu Glu Val Val Asn Ser 
165 170 175 

Gin Leu Pro Leu Leu Leu Ser Leu Leu Ala Leu Leu Leu Leu Leu Leu 
180 185 190 

Val Gly Ala Ser Leu Leu Ala Trp Arg Met Phe Gin Lys Trp He Lys 
195 200 205 

Trp He Lys Ala Gly Asp His Ser Glu Leu Ser Gin Asn Pro Lys Gin 
210 215 220 

Ala Ala Thr Gin Ser Glu Leu His Tyr Ala Asn Leu Glu Leu Leu Met 
225 230 235 240 

Trp Pro Leu Gin Glu Lys Pro Ala Pro Pro Arg Glu Val Glu Val Glu 
245 250 255 

Tyr Ser Thr Val Ala Ser Pro Arg Glu Glu Leu His Tyr Ala Ser Val 
260 265 270 

Val Phe Asp Ser Asn Thr Asn Arg He Ala Ala Gin Arg Pro Arg Glu 
275 280 285 

Glu Glu Pro Asp Ser Asp Tyr Ser Val He Arg Lys Thr 
290 295 300 

<210> 5 

<211> 674 

<212> DNA 

<213> homos apiens 

<400> 5 

ttggattcca gctgggacct agatttgctg aggacggaag ccaaggagac aggaacatgt 60 

ggctgctccc agctctactc cttctctgcc tctcaggctg tttgtctctg aagggccccg 120 

gctctgtgac tggcactgcg ggggactctc tgacagtgtg gtgtcagtat gagagcatgt 180 

acaagggata taacaagtac tggtgccgag gacagtacga cacgtcatgt gagagcattg 240 

tggagaccaa gggagaagag aaggtggaga ggaatggccg cgtgtccatc agagaccacc 300 

cggaggctct cgccttcact gtgaccatgc agaacctcaa tgaagatgat gctggatctt 360 
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actggtgcaa 


aattcagaca gtgtgggtcc 


tggattcatg gtcacgcgat ccctcggacc 


420 


tggttagggt 


gtatgtttcc ccagcaatta 


caaccccaag gaggaccaca catccagcca 


480 


cacctcccat 


cttcctggtg gtgaaccctg 


ggcgaaacct cagcaccagg gaggtgttga 


54 0 


cccaaaattc 


agggttccgg ctcagcagcc 


ctcacttcct gctcgtggtc cttctgaagc 


600 


tgcccctgct 


cctgagcatg ctgggtgctg 


ttttctgggt gaacaggcct cagtgggctc 


660 


ctcctggaag 


atag 




674 



<210> 6 

<211> 205 

<212> PRT 

<213> homosapiens 

<400> 6 

Met Trp Leu Leu Pro Ala Leu Leu Leu Leu Cys Leu Ser Gly Cys Leu 
1 5 10 15 

Ser Leu Lys Gly Pro Gly Ser Val Thr Gly Thr Ala Gly Asp Ser Leu 
20 25 30 

Thr Val Trp Cys Gin Tyr Glu Ser Met Tyr Lys Gly Tyr Asn Lys Tyr 
35 40 45 

Trp Cys Arg Gly Gin Tyr Asp Thr Ser Cys Glu Ser lie Val Glu Thr 
50 55 60 

Lys Gly Glu Glu Lys Val Glu Arg Asn Gly Arg Val Ser lie Arg Asp 
65 70 75 80 

His Pro Glu Ala Leu Ala Phe Thr Val Thr Met Gin Asn Leu Asn Glu 
85 50 95 

Asp Asp Ala Gly Ser Tyr Trp Cys Lys lie Gin Thr Val Trp Val Leu 
100 105 HO 

Asp Ser Trp Ser Arg Asp. Pro Ser Asp Leu Val Arg Val Tyr Val Ser 
115 120 125 



Pro Ala lie Thr Thr Pro Arg Arg Thr Thr His Pro Ala Thr Pro Pro 
130 135 140 
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He Phe Leu Val Val Aan Pro Gly Arg Asn Leu Ser Thr Arg Glu Val 
145 



150 155 160 



Leu Thr Gin Asn Ser Gly Phe Arg Leu Ser Ser Pro His Phe Leu Leu 
165 170 175 

Val Val Leu Leu Lys Leu Pro Leu Leu Leu Ser Met Leu Gly Ala Val 
180 185 "0 

Phe Trp Val Asn Arg Pro Gin Trp Ala Pro Pro Gly Arg 
195 ~ 200 205 



<210> 7 

<211> 510 

<212> DNA 

<213> homosapiens 

<400> 7 ^ 
atgtggctgt ccccagctct gctgcttctc atcctcccag gttactccat tgccgctaaa 

atcactggtc caacaacagt gaatggctcg gagcagggct cattgactgt gcagtgtgct 

tatggctcag gctgggagac ctacttgaag tggcggtgtc aaggagctga ttggaattac 

tgtaacatcc ttgttaaaac aaatggatca gagcaggagg taaagaagaa tcgagtttcc 

atcagggaca atcagaaaaa ccacgtgttc accgtgacca tggagaatct caaaagagat 

gatgctgaca gttattggtg tgggactgag agacctggaa ttgatcttgg ggtcaaagtt 

caagtgacca ttaacccagc tcagtgcctg agtctgttgc ccacagatga cagggtgatg 

gttccagttt cagcccacag gccaaaggga cccccttccc tggtaaccag agaccccaat 

ccctgccagt gccttcttgg aacttcttta 



<210> 8 

<211> 174 

<212> PRT 

<213> homosapiens 

<400> 8 

Met Trp Leu Ser Pro Ala Leu Leu Leu Leu He Leu Pro Gly Tyr Ser 
15 10 15 

lie Ala Ala Lys He Thr Gly Pro Thr Thr Val Asn Gly Ser Glu Gin 
20 25 30 



60 
120 
180 
240 
300 
360 
420 
480 
510 



Gly Ser Glu Gin Gly Ser Leu Thr Val Gin Cys Ala Tyr Gly Ser Gly 
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57 



40 45 



Trp Glu Thr Tyr Leu Lys Trp Arg Cys Gin Gly Ala Asp Trp Asn Tyr 
50 55 60 

Cys Asn lie Leu Val Lys Thr Asn Gly Ser Glu Gin Glu Val Lys Lys 
65 70 75 80 

Asn Arg Val Ser He Arg Asp Asn Gin Lys Asn His Val Phe Thr Val 
85 90 95 

Thr Met Glu Asn Leu Lys Arg Asp Asp Ala Asp Ser Tyr Trp Cys Gly 
100 105 HO 

Thr Glu Arg Pro Gly He Asp Leu Gly Val Lys Val Gin Val Thr He 
115 120 125 

Asn Pro Ala Gin Cys Leu Ser Leu Leu Pro Thr Asp Asp Arg Val Met 
130 135 140 

Val Pro Val Ser Ala His Arg Pro Lys Gly Pro Pro Ser Leu Val Thr 
145 150 155 160 

Arg Asp Pro Asn Pro Cys Gin Cys Leu Leu Gly Thr Ser Leu 
165 170 

<210> 9 
<211> 1026 
<212> DNA 
<213> horaosapiens 

<400> 9 

ccacgcgtcc gctccggtac tctccaccag ctttgagaac ccaaacccca gaagaggcca 

gagaaggaac cgagaagatg tagaaggaaa aagagcctca gacccttgct gcccacaagg 120 

acttcccatg ttgtgagatg acccagaggg ctggggctgc catgctgcct tcagctctgc 180 

tccttctctg tgtcccaggc tgtctgactg tgagtggccc cagcaccgtg atgggcgccg 240 

tgggggaatc cctgagtgtt cagtgtcggt atgaagacaa atacaagacg tttaacaaat 300 

actggtgcag acaaccatgc ttgccaattt ggcatgaaat ggtggagacc ggagggtctg 360 

agggagtggt gaggagtgac caagtgatca tcacggacca tcctggagac ctcaccttca 420 

ccgtgacctt ggagaacctc acggcagacg atgcaggaaa ataccgatgt gggattgcaa 480 



60 
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caatactgca ggaagatggc 


ctgtctggtt 


tcctgcccga 


tcccttcttc 


caggttcaag 


540 


tgctggtctc atcggcctcc 


agtactgaga 


actctgtgaa gacacctgca 


tctcccacca 


600 


ggcccagcca atgccaaggg 


tccctgccca 


gcagcacctg 


cttcctgctt 


ctcccactcc 


660 


tgaaggtgcc tctgctcctg 


agcatactcg 


gtgctatcct 


ctgggtgaac 


aggccttgga 


720 


ggactccttg gacagagtca 


tgaacaggag 


aacttgcaac 


accccatgcc 


cattggaacc 


780 


ctgtccagag acacagcccc 


tctgactgca 


aaaaggactt 


ctgaccctga 


ccctcatatt 


840 


tctttccatc ttatcacccg 


gatacttttt 


aaaagttaaa 


aaaaaaatgt 


aggccgggtg 


900 


cggtggctta cacctgcaat 


cccagcactt 


tgggaggcca 


aggcaaggtg gatcacttga 


960 


gtccagggaa gtttgagagc 


ctgggcagca 


tggtcagacc 


tcatctctac 


aaaaaaaaaa 


1020 


aaaaag 










1026 



<210> 10 

<211> 193 

<212> PRT 

<213> homosapiens 

<400> 10 

Met Leu Pro Ser Ala Leu Leu Leu Leu Cys Val Pro Gly Cys Leu Thr 
1 5 io 15 

Val Ser Gly Pro Ser Thr Val Met Gly Ala Val Gly Glu Ser Leu Ser 
20 25 3 0 

Val Gin Cys Arg Tyr Glu Asp Lys Tyr Lys Thr Phe Asn Lys Tyr Trp 
35 40 45 

Cys Arg Gin Pro Cys Leu Pro lie Trp His Glu Met Val Glu Thr Gly 
50 55 60 

Gly Ser Glu Gly Val Val Arg Ser Asp Gin Val He He Thr Asp His 
65 70 75 80 

Pro Gly Asp Leu Thr Phe Thr Val Thr Leu Glu Asn Leu Thr Ala Asp 
85 90 95 

Asp Ala Gly Lys Tyr Arg Cys Gly He Ala Thr He Leu Gin Glu Asp 
100 105 no 



Gly Leu Ser Gly Phe Leu Pro Asp Pro Phe Phe Gin Val Gin Val Leu 




PAOpcr\PibL pro nM002\25 8 1 73 J jnjHa-.cJirt.prov A)C-I5/ 1 I/O J 



-59- 

115 120 125 

Val Ser Ser Ala Ser Ser Thr Glu Asn Ser Val Lys Thr Pro Ala Ser 
130 135 140 

Pro Thr Arg Pro Ser Gin Cys Gin Gly Ser Leu Pro Ser Ser Thr Cys 
14S 150 155 160 

Phe Leu Leu Leu Pro Leu Leu Lys Val Pro Leu Leu Leu Ser lie Leu 
165 ~ 170 175 

Gly Ala lie Leu Trp Val Asn Arg Pro Trp Arg Thr Pro Trp Thr Glu 
180 185 190 

Ser 

<210> 11 

<211> 1352 

<212> DNA 

<213> homosapiens 



<400> 11 



gtctagatgt 


gcagaaggtg 


caagccagag 


ctcaggcaga 


acttccagag 


tgcatctggg 


60 


atctgcattt 


gccactggtt 


gcagatcagg 


cggacgagga 


gccgggaagg 


cagagccatg 


12 0 


tggctgcccc 


ctgctctgct 


ccttctcagc 


ctctcaggct 


gtttctccat 


ccaaggccca 


180 


gagtctgtga 


gagccccaga 


gcaggggtcc 


ctgacggttc 


aatgccacta 


taagcaagga 


240 


tgggagacct 


acatfcaagtg 


gtggtgccga 


ggggtgcgct 


gggatacatg 


caagatcctc 


300 


attgaaacca 


gagggtcgga 


gcaaggagag 


aagagtgacc 


gtgtgtccat 


caaggacaat 


360 


cagaaagacc 


gcacgttcac 


tgtgaccatg 


gaggggctca 


ggcgagatga 


cgcagatgtt 


420 


tactggtgtg 


ggattgaaag 


aagaggacct 


gaccttggga 


ctcaagtgaa 


agtgatcgtt 


480 


gacccagagg 


gagcggcttc 


cacaacagca 


agctcaccta 


ccaacagcaa 


tatggcagtg 


54 0 


ttcatcggct 


cccacaagag gaaccactac 


atgctcctgg 


tatttgtgaa 


ggtgcccatc 


600 


ttgctcatct 


tggtcactgc 


catcctctgg 


ttgaaggggt 


ctcagagggt 


ccctgaggag 


660 


ccaggggaac 


agcctatcta 


catgaacttc 


tccgaacctc 


tgactaaaga 


catggccact 


720 


tagagagatg 


gatctgcaga 


gccttcctgc 


cctggccacg 


tttccagaag 


agactcgggc 


780 


tgtggaagga 


acatctacga 


gtcctcggga 


tgcagtgact 


gagatagggg 


ccctgggcct 


840 
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ccciccctcicrc 


cttggagctg 


gtgggcacct ccctgttctg 


cacagctcag ggacttagcc 


900 


aggtcctctc 


ctgagccacc 


atcacctcct ggggtgccag 


cacctgttct cttggtcagg 


you 


agctgtagag 


atggagctca 


agcactggac gactctgtcc 


ccactgctgg aataactcgg 


X020 


gcacagagca 


tgggaccaaa 


gtacagaaag aggttggggg 


agaccccccc agccctagac 


1080 


ttccatcatt 


ccggagacca 


actcaacacc gtctttgcct 


gagaacctga tatatccgtg 


1140 


tttttaaatt 


tttttttttc 


tagcaaagtt gggttttaat 


gacttatgtt cataggaaac 


1200 


ctctctgatc 


ccacacacaa 


ggagggtgat tctgggatga 


gttcctggtt ctagggcatg 


1260 


aggggctgga 


tggaccctgt 


ccccagggag gacatggctc 


tgagtccaca gggctgagga 


1320 


ggcaatggga 


acctccctgg 


cccggcccgg tg 




1352 



<210> 12 

<211> 201 

<212> PRT 

<213> homosapiens 

<400> 12 

Met Trp Leu Pro Pro Ala Leu Leu Leu Leu Ser Leu Ser Gly Cys Phe 
IS 10 15 



Ser He Gin Gly Pro Glu Ser Val Arg Ala Pro Glu Gin Gly Ser Leu 
20 25 30 



Thr Val Gin Cys His Tyr Lys Gin Gly Trp Glu Thr Tyr He Lys Trp 
35 40 45 



Trp Cys Arg Gly Val Arg Trp Asp Thr Cys Lys He Leu He Glu Thr 
50 55 60 



Arg Gly Ser Glu Gin Gly Glu Lys Ser Asp Arg Val Ser He Lys Asp 
65 70 75 80 



Asn Gin Lys Asp Arg Thr Phe Thr Val Thr Met Glu Gly Leu Arg Arg 
85 90 95 



Asp Asp Ala Asp Val Tyr Trp Cys Gly He Glu Arg Arg Gly Pro Asp 
100 105 HO 



Leu Gly Thr Gin Val Lys Val He Val Asp Pro Glu Gly Ala Ala Ser 
115 12 0 125 



* 
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Thr Thr Ala Ser Ser Pro Thr Asn Ser Asn Met Ala Val Phe lie Gly 
130 135 140 

Ser His Lys Arg Asn His Tyr Met Leu Leu Val Phe Val Lys Val Pro 
145 * 150 155 160 

lie Leu Leu He Leu Val Thr Ala He Leu Trp Leu Lys Gly Ser Gin 
165 170 175 

Arg Val Pro Glu Glu Pro Gly Glu Gin Pro He Tyr Met Asn Phe Ser 
180 185 190 

Glu Pro Leu Thr Lys Asp Met Ala Thr 



<211> 812 
<212> DNA 
<213> homosapiens 

<400> 13 

gaagttcaag ggcgagagtg agtaccagca gaaggctggg agtctgtagt ttgttcctgc 60 

tgccaggctc cactgagggg aacggggacc tgtctgaaga gaagatgccc ctgctgacac 120 

tctacctgct cctcttctgg ctctcaggct actccattgt cactcaaatc accggtccaa 180 

caacagtgaa tggcttggag cggggctcct tgaccgtgca gtgtgtttac agatcaggct 240 

gggagaccta cttgaagtgg tggtgtcgag gagctatttg gcgtgactgc aagatccttg 300 

ttaaaaccag tgggtcagag caggaggtga agagggaccg ggtgtccatc aaggacaatc 3 60 

agaaaaaccg cacgttcact gtgaccatgg aggatctcat gaaaactgat gctgacactt 420 

actggtgtgg aattgagaaa actggaaatg accttggggt cacagttcaa gtgaccattg 480 

acccagcacc agtcacccaa gaagaaacta gcagctcccc aactctgacc ggccaccact 540 

tggacaacag gcacaagctc ctgaagctca gtgtcctcct gcccctcatc ttcaccatat 600 

tgctgctgct tttggtggcc gcctcactct tggcttggag gatgatgaag taccagcaga 660 

aaggtgagag gacctgggta ctgcagcccc tggagggcga cctctgctat gcagacctga 720 

ccctgcagct ggccggaacc tccccgcaaa aggctaccac gaagctttcc tctgcccagg 780 

ttgaccaggt ggaagtggaa tatgtcacca tg 812 



<210> 14 



62 



<211> 287 
<212> PRT 
<213> homos api ens 

<400> 14 

Met Pro Leu Leu Thr Leu Tyr Leu Leu Leu Phe Trp Leu Ser Gly Tyr 
1 5 10 15 



Ser lie Val Thr Gin lie Thr Gly Pro Thr Thr Val Asn Gly Leu Glu 
20 25 30 



Arg Gly Ser Leu Thr Val Gin Cys Val Tyr Arg Ser Gly Trp Glu Thr 
35 -40 45 



Tyr Leu Lys Trp Trp Cys Arg Gly Ala lie Trp Arg Asp Cys Lys lie 
50 55 60 



Leu Val Lys Thr Ser Gly Ser Glu Gin Glu Val Lys Arg Asp Arg Val 
65 70 75 80 



Ser lie Lys Asp Asn Gin Lys Asn Arg Thr Phe Thr Val Thr Met Glu 
85 90 95 



Asp Leu Met Lys Thr Asp Ala Asp Thr Tyr Trp Cys Gly lie Glu Lys 
100 105 110 



Thr Gly Asn Asp Leu Gly Val Thr Val Gin Val Thr lie Asp Pro Ala 
115 " 120 125 



Pro Val Thr Gin Glu Glu Thr Ser Ser Ser Pro Thr Leu Thr Gly His 
130 135 140 



His Leu Asp Asn Arg His Lys Leu Leu Lys Leu Ser Val Leu Leu Pro 
145 " 150 155 160 



Leu lie Phe Thr lie Leu Leu Leu Leu Leu Val Ala Ala Ser Leu Leu 
165 170 175 



Ala Trp Arg Met Met Lys Tyr Gin Gin Lys Gly Glu Arg Thr Trp Val 
180 185 190 



Leu Gin Pro Leu Glu Gly Asp Leu Cys Tyr Ala Asp Leu Thr Leu Gin 
195 200 205 
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Leu Ala Gly Thr Ser Pro Gin Lys Ala Thr Thr Lys Leu Ser Ser Ala 
210 215 220 

Gin Val Asp Gin Val Glu Val Glu Tyr Val Thr Met Ala Ser Leu Pro 
225 230 235 240 

Lys Glu Asp lie Ser Tyr Ala Ser Leu Thr Leu Gly Ala Glu Asp Gin 
245 250 255 

Glu Pro Thr Tyr Cys Asn Met Gly His Leu Ser Ser His Leu Pro Gly 
260 265 270 

Arg Gly Pro Glu Glu Pro Thr Glu Tyr Ser Thr He Ser Arg Pro 



<210> 15 

<211> 2389 

<212> DNA 

<213> homosapiens 

<400> 15 

cagcccggca gaagctaaag ctcagaagag ctcccaattg caggcaactg cagtgtccag 60 

cacccaccat gaggcctctg gtcctgctat ggggctgcct ggtgctccca ggttatgaag 120 

ccctgaaggg tccaaaggag atcagtggat ttgaaggtga caccgtgtcc ctgcggtgta 180 

cctacgtgga gaagatgaag gagcacagga agtattggtg ccggcagggt ggcatcctgg 240 

tgtcacgctg cggtgacatt gtctacgcaa atcaggacca ggaggtgact cgaggcagga 300 

tgtccatccg agacagtccc caagagctct cgatgaccgt gatcatgagg gaccttaccc 360 

tgaaggattc agggaagtac tggtgtggga ttgacagact gggccgcgat gagtcttttg 420 

aggttacact cattgtcttt ccagggagct cccgtccagt cgtctggctg ccccttacca 480 

caccacagga ctccagggct gtagccagca gtgtctccaa gcccagtgtg tccatcccga 540. 

tggtccgcat gatggcccca gtcctgatac tcttgtccct gctgttggct gcaggactaa 600 

ttgcctttgg cagccacatg ctccggtgga gaaagaaagc ttggctggcc acagagacac 660 

agaagaacga gaaggtctac cttgaaacct cgctgccagg gaacggctgg accactgaag 720 

actcgacgat agaccttgca gtgactcctg aatgtctcag aaacctcaac ccttctgctg , 780 

tgccctctcc tgagacacag aacctcagtc agtctacaga ggaggaagag gcagctcgtt 840 

ccctggacga cgacaaggag gacgtgatgg caccccctcc cttgcagatg tctgcggagg 900 
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aactggcctt 


ctctgagttc 


atctctgtgt 


aattgcagaa 


tgccccgtgg 


tcggccaggg 


960 


attgtgaagc 


tgaacagctg agttctcatg aattcttggg 


ttctactcac 


agtccacggc 


1020 


tctgtccacc 


ttccttccgg 


ctctctttca 


tgccccagat 


ggagaagtgt 


cttggtccct 


1080 


gaagcccgga 


tggtacttaa caagtccagc 


cagaggctgg 


aacctcccgc 


atattctaat 


1140 


ccctgggaag 


agttaatggg 


tgtgtgggcc 


ttcatcgggg 


cctggccagg 


ctccatggat 


1200 


aaaggctgag 


tttgtgtgcg ttccaggaaa 


ttccctgggc 


atggatgtcc 


agcaacagtc 


1260 


ccacctccca 


tcctcggaag 


atcccacctt 


cacctcctcc 


agcaacagtc 


ccacctccca 


1320 


tcctcggaag 


atcccacctt 


cacctccctc 


taattcttct 


gcatcaattg 


ctatggagga 


1380 


gacaacatat 


gtgtgtctat gaaacacctg 


catcctggcc 


tcttagaaaa 


taattaaaac 


1440 


aaaattctgc 


agacccatca agactcacca 


aaccatctct 


agggcagggc 


ctgggactcc 


1500 


acagttctga 


caagtgaccc 


tgccattcct 


acccttgggt 


ctgatgaatc 


ctcagcccat 


1560 


tttagctaga 


atcttccttc 


cttccttcct 


tccttccttc 


cttccttcct 


tccttccttt 


1620 


ccttcctttc 


cttcctttcc 


ttcctttcct 


tcctttcctt 


cctttcttcg 


ttccttcctg 


1680 


ccttccctgt 


ggggtttcct 


atatgcttcc 


tagacctaga 


tcatgacagt 


acggtcccag 


1740 


taggcacttc 


ctgatgcctc 


tctggtcagg 


cacactatgg 


tgacagccag 


cccaaggcag 


1800 


ccagggabca 


gctgtctctc 


catcctcctt 


ccccaaggcc 


ctgtgtccct 


tgctttggta 


1860 


ggacactgga 


ggaagtctcg 


atatcattcc 


tgtccagagt 


ggttactcct 


ccatggggtc 


1920 


tggaggctga 


gggagaggag 


gaggaggagg 


ataccagagt 


gggaaggggg 


gcggggaaac 


1980 


agaagacact 


agactctagt 


tactagagga 


gaatactaaa 


tccagtactg 


ttgagtgagg 


2040 


gaaagatgga 


ctggctcaac 


tatttttttt 


cctttttcta 


ttttgttttg 


aaaagtaaga 


2100 


tgttgggaag 


ggaggtgttc 


agaatataaa 


acagaaatgt 


agggagaata 


caaaagaagt 


2160 


gctgtttcta 


ggatcatata taacctcacc 


aaaccttgtt 


gacggctctg 


cctgagcttg 


2220 


caggaccccc 


ctcccttccc 


ctccccttcc 


agtatttgca 


gatgctccgt 


ttacagaggg 


2280 


gtcctctcac 


catgcacagc 


ccactacgca 


tcacacgctg 


tctcgtcata 


agcatccctc 


2340 


cgtgttctac 


gaactttgta 


caataaactt 


tctcagctgt 


gtagtattt 




2389 



<210> 16 

<211> 287 

<212> PRT 

<213> homosapiens 



<400> 16 



P*Opcri3b.}vori200I\258173J miIa-xJrt.prw.doc- 23^ 11/02 



65- 



Met Arg Pro Leu Val Leu Leu Trp Gly Cys Leu Val Leu Pro Gly Tyr 
15 10 15 

Glu Ala Leu Lys Gly Pro Lys Glu lie Ser Gly Phe Glu Gly Asp Thr 
20 25 30 

l 

Val Ser Leu Arg Cys Thr Tyr Val Glu Lys Met Lys Glu His Arg Lys 
35 40 45 

Tyr Trp Cys Arg Gin Gly Gly He Leu Val Ser Arg Cys Gly Asp lie 
50 55 60 

Val Tyr Ala Asn Gin Asp Gin Glu Val Thr Arg Gly Arg Met Ser He 
65 70 75 80 

Arg Asp Ser Pro Gin Glu Leu Ser Met Thr Val He Met Arg Asp Leu 
85 90 95 



Thr Leu Lys Asp Ser Gly Lys Tyr Trp Cys Gly He Asp Arg Leu Gly 
100 105 110 



Arg Asp Glu Ser Phe Glu Val Thr Leu He Val Phe Pro Gly Ser Ser 
115 120 125 



Arg Pro Val Val Trp Leu Pro Leu Thr Thr Pro Gin Asp Ser Arg Ala 
130 ~ 135 140 

Val Ala Ser Ser Val Ser Lys Pro Ser Val Ser He Pro Met Val Arg 
145 150 * 155 160 

Met Met Ala Pro Val Leu He Leu Leu Ser Leu Leu Leu Ala Ala Gly 
165 170 175 



Leu He Ala Phe Gly Ser His Met Leu Arg Trp Arg Lys Lys Ala Trp 
180 185 190 



Leu Ala Thr Glu Thr Gin Lys Asn Glu Lys Val Tyr Leu Glu Thr Ser 
195 200 205 



Leu Pro Gly Asn Gly Trp Thr Thr Glu Asp Ser Thr He Asp Leu Ala 
210 215 220 
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Val Thr Pro Glu Cys Leu Arg Asn Leu Asn Pro Ser Ala Val Pro Ser 
225 230 235 240 

Pro Glu Thr Gin Asn Leu Ser Gin Ser Thr Glu Glu Glu Glu Ala Ala 
245 250 255 

Arg Ser Leu Asp Asp Asp Lys Glu Asp Val Met Ala Pro Pro Pro Leu 
260 " 265 270 

Gin Met Ser Ala Glu Glu Leu Ala Phe Ser Glu Phe lie Ser Val 



<210> 17 

<211> 1111 

<212> DNA 

<213> homosapiens 

<400> 17 

gaaatgaccc aactggcctc agctgtgtgg ctgcccacgc tgttgctgct gctgctgctt 60 

ttttggcttc caggctgtgt ccctctgcat ggtcccagca ccatgacagg aagtgtgggt 120 

caatccctga gtgtgtcgtg tcagtatgag gagaaattta agactaagga caaatactgg 180 

tgcagagggfc cacttaaggt actgtgcaaa gatattgtca agaccagcag ctcagaagaa 240 

gctaggagtg gcagagtgac catcagggac catccagaca acctcacctt tacagtgacc 3 00 

tatgagagcc tcaccctgga ggatgcagac acctacatgt gtgcggtgga tatatcactt 360 

tttgatggct ccttggggtt cgataagtac ttcaagattg agttgtctgt ggttccaagt 420 

gaggacccag gaccaacact agagacacct gtggtgtcca ccagtctgcc taccaagggt 4 80 

cccgccctag gatccaacac agaggaccgc cgtgagcatg actattccca* gggcttgagg 540 

ctcccagcgc tgttgtctgt gttagctctc ctgctgtttc tgttggtggg gacctctctg 600 

ctggcctgga ggatgttcca gaagcggctg gtcaaagctg ataggcatcc agagctgtcc 660 

cagaacctca gacaggcttc tgagcagaat gagtgccagt atgtgaattt gcagctgcac .720 

acgtggtctc tgagggaaga gccggtgcta ccaagtcagg tagaagtggt ggaatatagc 780 

'acattggcat taccccagga agagcttcac tattcatccg tggcattcaa ctcccagagg 840 

caggattctc acgccaatgg agattctctt catcaacctc aggaccagaa agcagagtac 900 

agtgagatcc agaagcccag aaaaggactc tctgaccttt acctgtgact ccttgtcacc 960 

tgatcctctc agtggtgact accaggttcc aaggctccct gctggctgct gccctcaatg 1020 

tcatgagcct cagtggcttc actaaagatg agcaggagcc agggctctgt gggcacagtc 1080 



* • 



67 



tcatcccact ggctctctcc tcttagcctg t 1111 

<210> 18 

<211> 314 

<212> PRT 

<213> homos apiens 

<400;> 18 

Met Thr Gin Leu Ala Ser Ala Val Trp Leu Pro Thr Leu Leu Leu Leu 
15 10 15 

Leu Leu Leu Phe Trp Leu Pro Gly Cys Val Pro Leu His Gly Pro Ser 
20 25 30 

Thr Met Thr Gly Ser Val Gly Gin Ser Leu Ser Val Ser Cys Gin Tyr 
35 40 45 

Glu Glu Lys Phe Lys Thr Lys Asp Lys Tyr Trp Cys Arg Gly Ser Leu 
50 55 60 

Lys Val Leu Cys Lys Asp lie Val Lys Thr Ser Ser Ser Glu Glu Ala 
65 70 75 80 

Arg Ser Gly Arg Val Thr He Arg Asp His Pro Asp Asn Leu Thr Phe 
85 90 95 

Thr Val Thr Tyr Glu Ser Leu Thr Leu Glu Asp Ala Asp Thr Tyr Met 
100 105 110 

Cys Ala Val Asp He Ser Leu Phe Asp Gly Ser Leu Gly Phe Asp Lys 
115 120 125 

Tyr Phe Lys He Glu Leu Ser Val Val Pro Ser Glu Asp Pro Gly Pro 
130 135 140 

Thr Leu Glu Thr Pro Val Val Ser Thr Ser Leu Pro Thr Lys Gly Pro 
145 150 155 160 

Ala Leu Gly Ser Asn Thr Glu Asp Arg Arg Glu His Asp Tyr Ser Gin 
165 170 175 



Gly Leu Arg Leu Pro Ala Leu Leu Ser Val Leu Ala Leu Leu Leu Phe 
180 185 190 
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Leu Leu Val Gly Thr Ser Leu Leu Ala Trp Arg Met Phe Gin Lys Arg 
195 200 205 

Leu Val Lys Ala Asp Arg His Pro Glu Leu Ser Gin Asn Leu Arg Gin 
210 215 220 

Ala Ser Glu Gin Asn Glu Cys Gin Tyr Val Asn Leu Gin Leu His Thr 
225 230 235 240 

Trp Ser Leu Arg Glu Glu Pro Val Leu Pro Ser Gin Val Glu Val Val 
245 250 255 

Glu Tyr Ser 'Thr Leu Ala Leu Pro Gin Glu Glu Leu His Tyr Ser Ser 
260 265 270 

Val Ala Phe Asn Ser Gin Arg Gin Asp Ser His Ala Asn Gly Asp Ser 
275 280 285 

Leu His Gin Pro Gin Asp Gin Lys Ala Glu Tyr Ser Glu lie Gin Lys 
290 295 300 



Pro Arg Lys Gly Leu Ser Asp Leu Tyr Leu 
305 310 



<210> 19 

<211> 711 

<212> DNA 

<213> homosapiens 

<400> 19 

atgtggctgt ccccagcttfc gcttcttctc agttttccag gctgcctctc catccaaggc 



60 
120 
180 



ccagcattgg tgaggggtcc agagcagggg tcagtgactg tgcaatgtcg ctatagctca 
agatggcaaa ccaacaagaa gtggtggtgc cggggagcaa gctggagcac ttgcagggtc 
ctcatccgat ccactgggtc agagaaagaa acgaagagcg gccggctgtc catcagggac 240 
aatcagaaaa atcactcatt ccaggttacc atggagatgc tcaggcaaaa tgacacggac 
acttactggt gtggtattga aaagttcgga actgaccgtg ggaccagagt taaagtgaac 
gtctacttcg gccatatgca gaccttcttc agttcagcag ccacactgac tcctgagagg 
gcagcagaga tgtgggtaaa gataccatgt cgacttctaa tcaacttccc tggcccactg 
tggacggcag tacagacatg gtgtcttctg acttgcagaa gaggacttga agccagtcta 



300 
360 
420 
480 
540 
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gttggggcct ttgtgggtgg gctgatgcaa gttccttcct gttctctggc cgtcgccatc 600 
tttaccttcg tgctaacact gactcctcct agttcccagg aagcacacag cacaccgtca 660 
tcacactcag ccccagtggc ttccaaggaa gagatgaacc gtctcttcta a 711 

<210> 20 

<211> 236 

<212> PRT 

<213> homos apienB 

<400> 20 

Met Trp Leu Ser Pro Ala Leu Leu Leu Leu Ser Phe Pro Gly Cys Leu 
15 10 15 

Ser lie Gin Gly Pro Ala Leu Val Arg Gly Pro Glu Gin Gly Ser Val 
20 25 30 

Thr Val Gin Cys Arg Tyr Ser Ser Arg Trp Gin Thr Asn Lys Lys Trp 
35 ~ 40 45 

Trp Cys Arg Gly Ala Ser Trp Ser Thr Cys Arg Val Leu He Arg Ser 
50 55 60 

Thr Gly Ser Glu Lys Glu Thr Lys Ser Gly Arg Leu Ser He Arg Asp 
65 70 75 80 

Asn Gin Lys Asn His Ser Phe Gin Val Thr Met Glu Met Leu Arg Gin 
85 90 95 

Asn Asp Thr Asp Thr Tyr Trp Cys Gly He Glu Lys Phe Gly Thr Asp 
100 105 110 

Arg Gly Thr Arg Val Lys Val Asn Val Tyr Phe Gly His Met Gin Thr 
115 120 125 

Phe Phe Ser Ser Ala Ala Thr Leu Thr Pro Glu Arg Ala Ala Glu Met 
130 135 140 

Trp Val Lys He Pro Cys Arg Leu Leu He Asn Phe Pro Gly Pro Leu 
145 ^ 150 155 160 



Trp Thr Ala Val Gin Thr Trp Cys Leu Leu Thr Cys Arg Arg Gly Leu 
165 170 175 
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Glu Ala Ser Leu Val Gly Ala Phe Val Gly Gly Leu Met Gin Val Pro 
180 185 190 

Ser Cys Ser Leu Ala Val Ala lie Phe Thr Phe Val Leu Thr Leu Thr 
195 200 % 205 

Pro Pro Ser Ser Gin Glu Ala His Ser Thr Pro Ser Ser His Ser Ala 
210 215 220 

Pro Val Ala Ser Lys Glu Glu Met Asn Arg Leu Phe 



225 


230 


235 








<210> 21 

<211> 819 

<212> DNA 

<213> homosapiens 












<400> 21 
aggaagtagc 


tcagagtgca 


aaggaagcag 


ataagaaaaa 


aacacatgga 


gagaacttga 


60 


acaagaaggt 


ggttgcctgg 


gctctgttac 


acacatctgg 


attccagcag 


cgacctggag 


120 


ttttctggag 


acagtaccca 


gtgaggcagg 


aggatgaggc 


tatgtgcagg 


tctgctcctt 


180 


ctctgcttcc 


aaggttgttt 


gtctctgacg ggccctggct 


ctgtgtctgg 


ctacgtagga 


240 


ggctctctcc 


gtgtgcagtg 


tcaatatagt 


ccatcatata 


agggctatat 


gaaatactgg 


300 


tgccgaggac 


cgcatgacac 


gacgtgtaaa 


actattgtag 


aaaccgacgg 


aagtgagaaa 


360 


gaaaagagga 


gtggcccagt 


gtccatcaga gaccatgctg 


cgaactccac 


catcacagtg 


420 


atcatggagg 


accttagcga 


agacgatgct gggtcttact 


ggtgcaagat 


tcagacttcc 


480 


tttatctggg 


attcgtggtc 


acgtgatcca 


tcggtcagcg 


taagggtgaa 


tgtttttcca 


540 


gtgaattctg 


ggcagaacct 


gaggattagt 


actaatgtga 


tgttcatctt 


ccaactgtgg 


600 


tccctgctca 


gcagcatcca 


gttccaggtc 


ctggtcttcc 


tgaagctgcc 


tctgtttctg 


660 


agcatgctct 


gtgctatctt 


ctgggtgaac 


agactttagg 


gggttcctgg 


gggcaatgta 


720 


gagtgaccca 


tccaagaact 


atgaagtgaa 


gcatcccagg 


aatgccctgg 


gaggaactca 


780 


gtcctgcatg 


cagactggac 


ttcattgttc 


tgtgtctca 






819 



<210> 22 

<211> 181 

<212> PRT 

<213> homosapiens 
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<400> 22 

Met Arg Leu Cys Ala Gly Leu Leu Leu Leu Cys Phe Gin Gly Cys Leu 
x " 5 10 15 



Ser Leu Thr Gly Pro Gly Ser Val Ser Gly Tyr Val Gly Gly Ser Leu 
20 25 30 



Arg Val Gin Cye Gin Tyr Ser Pro Ser Tyr Lys Gly Tyr Met Lys Tyr 
35 40 45 



Trp Cys Arg Gly Pro His Asp Thr Thr Cys Lys Thr lie Val Glu Thr 
50 " 55 60 



Asp Gly Ser Glu Lys Glu Lys Arg Ser Gly Pro val Ser lie Arg Asp 
65 70 75 80 



His Ala Ala Asn Ser Thr lie Thr Val lie Met Glu Asp Leu Ser Glu 
85 90 95 



Asp Asp Ala Gly Ser Tyr Trp Cys Lys He Gin Thr Ser Phe He Trp 
100 105 HO 



Asp Ser Trp Ser Arg Asp Pro Ser Val Ser Val Arg Val Asn Val Phe 
115 120 125 



Pro Val Asn Ser Gly Gin Asn Leu Arg He Ser Thr Asn Val Met Phe 
130 135 140 



He Phe Gin Leu Trp Ser Leu Leu Ser Ser He Gin Phe Gin Val 



val Phe Leu Lys Leu Pro Leu Phe Leu Ser Met Leu Cys Ala He Phe 
165 170 175 



Trp Val Asn Arg Leu 
180 



<210> 23 

<211> 2487 

<212> DNA 

<213> homosapiens 



145 



150 



155 



<400> 23 
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gaagttactg 


agagaagtga 


acaagagaga cctaaaggca 


actcaagctg 


agetgegagt 


60 


cctcacaggg 


tcctgacatc 


tgtegtcaac aaggacatga 


gagqaqacga 


ccatgtggca 


120 


gtfcctctgct 


ctactcctat 


tcttcctccc aggctgetge 


acQcrctcaQQ 


attcagtcac 


180 


acratccacraQ 


gaggtgagcg gtcaggagca gggctccttg 


acacrtcrcacrt: 




240 


ctcatactqq 


aagggttaca agaagtactg gtgccgagga 


attcctcaaa 

>J W W W WWW w»;j *■* 


oatcatatcra 


'300 


fcafcfcctfcatt 

wt* u ww w **■ 3 Vp» 


gaaaccgata 


aatcagagca gctggtgaag 


aaaaaccota 


tatrratcaa 

wH w W Wu 


360 


y y auaa <-» w c*y 


agagacttca 


tcttcacagt gaccatggag 


cr a f~ r* fcer a era ?i 
y a. ww wyayy a 


wy ay wy a uy w 


420 


yy ^ 


tggtgtggaa 


ttacgaaagg tggacctgat 


<^ a 4**** 4" 1" a 


a a fi !■ 4" a a 4~ *t4~ 
eLo.yCwo.awyw 




aaacathcfac 


caagccccaa 


aaagttcaat gatgaccacc 


clw dy w w a. w Ay 


4> f* rta a a t* f> 

w w W ty CtCtO, WW 


J *X U 


catacaacca 


agegctgaga 


acactggcaa ggaacaagtg 


aw w w ay ay w cl 


octy day wy ow 


600 




ccccacacca 


ggtccctgct gagcagcatc 


4* a 4™ 4™ ♦» />r/i 

LdCttCCCyC 


4— r*-r ^ ♦— n 4~ ^ 

uyacygLCLL 


/T £T A 

ODv 


uy y ciy l. u d 


cccctgctcc 


tgagcatget cagtgctgtc 


cccc ggg tga 


ccaggcc uca 


•7*5 A 


<?raf?iat~r?ff*»f*4 - 4 m 


gggagaggtg 


aaaatgacct ggtgaagacc 


Cdtagcccty 


Ltgcccagga 


*7ft ft 


L-oy ay oy acta. 


cagttcccaa gaaatggaaa ataatctctg 


tcccuccgct 


gcctctgccL 


o4 U 


r* t* rtl* r"« f~ r* t~ nrt 

ctgtctctyy 


ggtgtatgta 


tgtgtgtgca tgcaccttgc 


c gggg c agat 


gtgtatgtgg 


f-v rs a 


era fla r* a t" r* t~ a 
y ay awo Luwa 


ctggaatcat 


tcccttagta tctgagacag 


f^/»rf> ^ |- /r-t +- -3 -a -f- 

yyttCCLdaC 


ugaccagcac 


OA ft 

you 


www wy uy ugg 


taggtcagac 


agctggccag ggaactccag 


*nr (-T 4~ /-» 4— « 4» 

yyatCUCCCt 


^ /-^ y*< — \ ^ 

yCCtCCdCCd 


1 ftO ft 


w W WGt w w w LHO 


gattgeaage 


atacacgagt gccctagctt 


aaaaaL>aaa<« 


oaau-aaavaa 


1 ft Rft 


acacc ttaocr 


ttgtagggat 


tgaactcatg tccttgtacc 


tacaaaoaaa 


y *» oy y w y a. w w 


1140 


tacctgetga 


gccatctccc 


caatctggag aagactcaat 


ctagtaaaga 


acaactcatc 


1200 


agcagtacca 


tggctctgat 


gtgetgeaca accagactca 


aactaatccc 


actcctataa 


1260 


cagggacagc 


tgagttctgg aacccattca tgtgcccctc 


tctcaggaca 


tectgeaata 


1320 


cctatctggg 


gctatcttcc 


actgatgact tccaaagaag 


aaaatacaag 


aaaacatcac 


1380 


atttcttctt 


agtgtactag ttccttagag gacacatgcc 


aatataagac 


tgcgggccac 


1440 


cagccagttg 


attgaccaaa tatcteggtg atgtggcctc 


accaagtagc 


ataaagtttg 


1500 


ccactgtcac 


actagctatc 


tgtcccttat tggcaggaca 


caccctgctt 


tcttttttct 


1560 


caacacagcc 


cagtgactaa 


gcccattgca aacccagatg 


gagtagttga 


cctaagcttt 


1620 


gtaccacctg 


ctcaggtctt 


caagtagtag ttaagccttg 


gtccctgaaa 


tetagattge 


1680 


tca.gfcgagac 


caaatgggga 


ggtcaactgc aggaatcagc 


tgatctcaca 


ggagtcacga 


1740 
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acccacatca 


cccccaaacc 


cttccaggaa tggtctcttc accaggccct tccactctct 


- 

1800 


cccttttact 


cagacaaatc 


tattgaatgt ctaagtagtt atcactctcc acatacatgc 


1860 


tccaaaataa 


gacagaccca 


attaaagtcc atagagaagg ccaatgggat caaaggtaaa 


1920 


tactcagggg 


aaatgagtag 


tctcagccca ccagtctcag acatcctgag ttctgcacca 


1980 


tgacacagtc 


ttcttcttga 


gtggggctct gacacccaca gccaaattca caactaacat 


2040 


gggtgttctc 


caactttgtg 


gaagaagagt ccccaggtta gcatcttctc agtgatgaca 


2100 


tgtgttggac 


tctagtgagc 


ttgcctcttg ttaagaggat ggttttcatt tgcttcaggg 


2160 


gtatacctgc 


cagtcagtca 


gccacattcc cactcatgct cagaccaaca atcatggtta 


2220 


aactctgtgg 


gacacacaca 


cacacacaca cacacacaca cacacacaca cacgacatat 


2280 


aatcaggaga 


gggactcatt 


agagcctgta ggtcaggcag tggtagcaca tgcctttaat 


2340 


ctcaacactc 


aggaggcaga 


ggcaggtgga tttctgagtt ctaggtcagt ctgctttaca 


2400 


gagtgagttc 


taggactaca 


cagagaaatc caaaaaaaca aggctacaca gagaaaccat 


2460 


gtcctggggt 


aaaaaagaaa 


aagaaaa 


2487 



<210> 24 

<211> 221 

<212> PRT 

<213> homosapiens 

<400> 24 

Met Trp Gin Phe Ser Ala Leu Leu Leu Phe Phe Leu Pro Gly Cys Cys 
15 10 15 

Thr Ala Gin Asp Ser Val Thr Gly Pro Glu Glu Val Ser Gly Gin Glu 
20 25 30 

Gin Gly Ser Leu Thr Val Gin Cys Arg Tyr Ser Ser Tyr Trp Lys Gly 
35 40 45 

Tyr Lys Lys Tyr Trp Cys Arg Gly Val Pro Gin Arg Ser Cys Asp He 
SO 55 60 

Leu Val Glu Thr Asp Lys Ser Glu Gin Leu Val Lys Lys Asn Arg Val 
65 70 75 80 



Ser He Arg Asp Asn Gin Arg Asp Phe He Phe Thr Val Thr Met Glu 
85 90 95 



74- 



Asp Leu Arg Met Ser Asp Ala Gly lie Tyr Trp Cys Gly lie Thr Lys 
100 105 110 

Gly Gly Pro Asp Pro Met Phe Lys Val Asn Val Asn He Asp Gin Ala 
115 120 125 

Pro Lys Ser Ser Met Met Thr Thr Thr Ala Thr Val Leu Lys Ser lie 
130 135 140 

Gin Pro Ser Ala Glu Asn Thr Gly Lys Glu Gin Val Thr Gin Ser Lys 
145 150 155 160 

Glu Val Thr Gin Ser Arg Pro His Thr Arg Ser Leu Leu Ser Ser He 
165 170 175 

Tyr Phe Leu Leu Met Val Phe Val Glu Leu Pro Leu Leu Leu Ser Met 
180 185 190 

s 

Leu Ser Ala Val Leu Trp Val Thr Arg Pro Gin Arg Cys Phe Gly Arg 
195 200 205 

Gly Glu Asn Asp Leu Val Lys Thr His Ser Pro val Ala 
210 215 220 

<210> 25 

<211> 1307 

<212> DNA 

<213> homosapiens 

<400> 25 

cgggaagtgg ctaaaggagg aagtgccgag tgagagtgag ggaaaccaca ggaccaggag 60 

acgcaggagt ggagcatgta gcctgttctc gctggcaggc tccaccaagg tgacccggtg 12 0 

tgagaagatg catttgtcat tgctggtccc ctttctcttc tggatcacag gctgctgcac 180 

ggctgaggat ccagtcacag gtccagagga ggtgagcggt caggagcagg gctccttgac 240 

agtgcagtgc cgatatacct caggctggaa ggattacaag aagtactggt gccaaggagt 300 

tcctcagaga tcatgtaaga ctcttgttga aaccgatgca tcagagcagc tggtgaagaa 3 60 

gaaccgtgtg tccatcaggg acaaccagag agacttcatc ttcacagtga ccatggagga 42 0 

tctgaggatg agcgatgctg gcatttactg gtgtggaatt acgaaagtgc caaccatgcc 480 

ccccatcacc tccaccacca ccatcttcac agtgacaacc acagtaaaag agaccagcat 54 0 
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gtttccaacg 


ctgactagct 


actactctga taacgggcat ggcggtggtg acagtggcgg 


600 


tggtgaagat 


ggcgtcggtg 


atgggtttct ggatctcagt gtgctcctcc cagtcatctc 


660 


tgcagtcctg 


ttgcttctcc 


tgttggtggc ctcgctcttt gcttggagga tggtgaggag 


720 


acagaagaaa 


gacctgtccc 


tgaagcagcc cagaacctcc cctggctcct cttggaaaaa 


780 


gggctcctcc 


atgtcctcct 


ctggcaagga ccaccaagag gaagtggaat atgtcaccat 


840 


ggctcccttt 


cccagggagg 


aggtttcata tgccgctctg actttggccg gcttgggtca 


900 


ggagcctact 


tatggcaata 


ctggctgccc catcacccat gttcccagga caggccttga 


960 


agaggagacc 


acagagtaca 


gcagcatcag gaggcccttg cctgcagcca tgccttaatc 


1020 


ttggtctctg 


aaggcggctt 


ggagcatgga tctttacatc tgcctctgta cctgcttcct 


1080 


tacccggccc 


agctggtgac 


tggaactctg tccatccgtc tctcatggcc atcagctcta 


1140 


ccttgcttga 


gcttggagtt 


caacctcagg gggttccagg gaattaaggc tccttccaca 


1200 


tccccactta 


tagccaatgt 


accttggaag gtaccaggca ggctgcttca gggatgctgt 


1260 


gtaaatcgta 


tcaacgatga 


caataatagc aatcaacctt tatttat 


1307 



<210> 26 

<211> 296 

<212> PRT . 

<213> homosapiens 

<400> 26 

Met His Leu Ser Leu Leu Val Pro Phe Leu Phe Trp He Thr Gly Cys 
1 5 10 15 

Cys Thr Ala Glu Asp Pro Val Thr Gly Pro Glu Glu Val Ser Gly Gin 
20 25 30 

Glu Gin Gly Ser Leu Thr Val Glii Cys Arg Tyr Thr Ser Gly Trp Lys 
35 40 45 

Asp Tyr Lys Lys Tyr Trp Cys Gin Gly Val Pro Gin Arg Ser Cys Lys 
50 55 60 

Thr Leu Val Glu Thr Asp Ala Ser Glu Gin Leu Val Lys Lys Asn Arg 
65 70 75 80 



Val Ser He Arg Asp Asn Gin Arg Asp Phe lie Phe Thr Val Thr Met 
85 90 95 
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Glu Asp Leu Arg Met Ser Asp Ala Gly lie Tyr Trp Cys Gly lie Thr 
100 105 110 

Lys Val Pro Thr Met Pro Pro lie Thr Ser Thr Thr Thr lie Phe Thr 
115 120 125 

Val Thr Thr Thr Val Lys Glu Thr Ser Met Phe Pro Thr Leu Thr Ser 
130 135 140 

Tyr Tyr Ser Asp Asn Gly His Gly Gly Gly Asp Ser Gly Gly Gly Glu 
145 150 155 160 

Asp Gly Val Gly Asp Gly Phe Leu Asp Leu Ser Val Leu Leu Pro Val 
165 170 175 



He Ser Ala Val Leu Leu Leu Leu Leu Leu Val Ala Ser Leu Phe Ala 
180 185 190 

Trp Arg Met Val Arg Arg Gin Lys Lys Asp Leu Ser Leu Lys Gin Pro 
195 200 205 

Arg Thr Ser Pro Gly Ser Ser Trp Lys Lys Gly Ser Ser Met Ser Ser 
210 215 . 220 

Ser Gly Lys Asp His Gin Glu Glu Val Glu Tyr Val Thr Met Ala Pro 
225 " 230 235 240 

Phe Pro Arg Glu Glu Val Ser Tyr Ala Ala Leu Thr Leu Ala Gly Leu 
245 250 255 

Gly Gin Glu Pro Thr Tyr Gly Asn Thr Gly Cys Pro lie Thr His Val 
260 265 270 

Pro Arg Thr Gly Leu Glu Glu Glu Thr Thr Glu Tyr Ser Ser He Arg 
275 280 285 



Arg Pro Leu Pro Ala Ala Met Pro 
290 295 



<210> 27 
<211> 114 
<212> PRT 
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<213> homosapiens 
<400> 27 

Gly Cys Cys Thr Ala Gin Asp Pro Val Thr Gly Pro Glu Glu Val Ser 
15 .10 IS 

Gly Gin Glu Gin Gly Ser Leu Thr Val Gin Cys Arg Tyr Asp Ser Gly 
20 25 30 

Trp Lys Asp Tyr Lye Lys Tyr Trp Cys Arg Gly Ala Tyr Trp Lys Ser 
35 40 -45 

Cys Glu lie Leu Val Glu Thr Asp Ala Ser Glu Gin Leu Val Lys Glu 
SO 55 60 

Asn Arg Val Ser lie Arg Asp Asp Gin Thr Asp Phe lie Phe Thr Val 
65 70 75 80 

Thr Met Glu Asp Leu Arg Met Ser Asp Ala Asp lie Tyr Trp Cys Gly 
85 90 95 

lie Thr Lys Ala Gly Thr Asp Pro Met Phe Lys Val Asn Val Asn He 
100 105 110 

Asp Pro 

DATED this twenty-ninth day of November 2002. 

The Corporation of the Trustees of the Order of the Sisters of Mercy in Queensland 

by DAVIES COLLISION CAVE 
Patent Attorneys for the Applicant 



PAOp«3^5h.pjOyiV20Q2\258l733.cul«r.clarfc provxloc-29/1 V01 



1/47 



in 

CN 
CN 

ro 
in 

VD 
CN 

§• 

•H 

a 

i 



■H 

o 
a; 
e> 

o 
o 

-r-l 



I 



UH 
O 

& 

rH 
-H 

04 



00 

















• • 


00 








KD 






u 








a) 


■■ 
















a) 














m 


o 








Qj 






* ■ 










O 






O 


a 














CN 








O 


& 






H 


s 






<7k 


o 






H 


fd 








a 








T3 
















§• 








CD 








rH 








-H 








a* 






<D 












o 


o 


ft 




O 


o 


a) 




o 


CO 
• 


w 




m 


o 




1 


• • 


• • 








JJ 


»• 


<D 






O 


Cn 


01 






-H 


■H 






a> 


0) 




ai 


3: 


s 




rH 










4J 




■s 


O 










S 1 


00 






CD 








r-3 




o 




& 




CO 












o 


CO 






S 


















i 
















a 






I 

♦ 


rH 






04 


o 






? 








0) 








rH 








•H 


CO 









i — i CI rH i — i i — i r— i « i « — » 

60660660 

PQPPPPPQ 
rHHMMHMMH 

cocococococococo 



O 

in 



o 
o 



in 



00 

g 

I I I I rfj I tti 1 
ininintninininw 



WD 

s 



CO 

I 

CN m ^ CO rH t> 

^^q^j ^^^^ 

inLninminininLn 
mmmmnnrom 



P;\Opci\Qh4OTv*V20a2\258 1 733 mataxJarfc pnJv.doc-29/llA» 



2/47 



Jh ^ ^ in cn <r> 

28822222 

PPPPPPPP 
HI-tWHHMMH 

MHWMHWWB 
CQCOCQCQCOCDCQCO 



o • 




o 




in ■ 




u 




i-i • 




u 






• a 
















• a 







CD 



cd 



9 



cj o 

O H 

S3 

a cd 
• cj 



o 
o 

CM 



H 

in 

H 







H 


a 


H 




O 


H 






CJ 


u 








u 


1 


CD 




H 






U 








a 








a 


o 






CJ 




< 




H 




U O rt! 

y o q q 

3 a a *c 

H < U O 

C5 O U O 

rfj *< rij CD 

< a o o 




o 
in 



o 



CD CD CD CD CD 

- - » cj £ 



a cd cd 

H U < 

cd u a 

H CD U 



CD 



CD H 



CD H 



CD CD 
CD CD 



_ 6 3 

CD CJ CJ CD CD 

H CD CJ CD rij 

U H U H O 

a H CD CD p 

H Ei U H E-» 



3 



cn m 
i i 



< A W 



oo 

g 



ininininintninm 



CO 

§ 

oj in ^ co h 

i i i i rij t tU i 
Lnminininintnin 





in 












h3 










I 


i 


i 


i 


Si 


1 


in 


in 


in 


in 




in 


CO 


m 


ro 


m 


cn 


CO 



oo 

g 

i 



P.M>peA^h.piOT«002\258l733jDa«i:«lat pmv.doc-29/1 WH 



3/47 



r» H H CTi 



i-i m on o> 



p P P P 
M M M H 

aoao 
w w w w 

CO CO CO CO 



p p p a 

M M M M 

a o a a 

pa w w w 

CO CO CO CO 



o 

o 

m a 



u _ 
._ H H CJ 

a a u u 



a 



H p 

O CJ 



a CD 



CJ Eh 

a a 

o a 
h a 
go 



a 

Eh 
H 

a 



a 

e 



o cj 



Eh H H 

a u o 

h eh a 

H H H 

cj cj cj 

a u u 

H Eh H 

CJ CJ CJ 

a o a 

H Eh EH 



Eh 

a 

g 



cj a cj 

Eh CJ Eh 

a a a 

u <d u 

a y o 

Eh rtj CJ 



U 
O 
Eh 

a 



CJ CJ CJ 

H H H 

CJ CJ CJ 

CD CD CD 

666 

H H CJ 

a a eh 
a eh a 



8 



o cd a a 

H Eh H H 





OOOCDCDCDCDCD 
rtl H O O H O ^ 

u u o u cj a cj 

_ _ _ j u . 
cj cj a u cj cj 

H H CJ 

66o 

^ H H 
233 




33 
CD rfj 



o a 

H Eh 

Eh O 

_ £3 3 

U ^ U 

~ CD CJ 

CD CD H 



o 
o 




6 6 6 6 6 CD 6 

CD CD 
CD CD _ 
H H H 

CD CD O 
CD CD CD 

CJ CD U CD 

CD CD CD 

3 CD § 

H E-J H 

< rfC 

H Eh H 

O CD CJ 




CJ 



EH H CJ 
CD CD CD 



CD CD 

a cj 

CD CD CD p 



g 

Eh 
Eh 
Eh 

Eh 
Eh 



Eh CJ 
CD CJ 




a 
© 



cut 

WD 



LO CD _ 

ro CD CD 



CO 

I 

cn in ^ m rH 

i i i i rfj i W t 
inininminLninin 
mronromrororo 



CN 

i 



m <tf m 
^ ^ ^ 

I ! I 



00 



ininmininininin 
cocoracnrocooom 



oo 

1 

CN in m H 

i i i i <j i tn i 

ininmininininin 
rocomrorocorono 



P:^Ope^prov«0O2U3*1733Jiij:cr^Urt|awf doc-JS/I 1/02 



4/47 



i — i rO rH r— i i — i «— » ' « — > 

OOOQQQOQ 

OQQQQPQg 

OOOOOOCMO 
C0WWWC003C0CQ 




eg a CD u 



o cj cj u 

in H H H 

* «* 3 3 g 

'3333 

. _ - Shhh 
cd cd cd cd cd cd cd 

E-» E-f H H E-J E-J H 
Eh <J *J *i 




CJ CJ 



a 




o 
o 
m 



a u a 

E-* Eh H 



2 



o o o 

cd a cd q 

3 S o ii 

cj a a a 

cj o o 

rf! < < 



u u u 

H H H 

cd a cj 

SoS 

cj cj cj 

a o u 

cd cd cd 



O CD O O CD 
H H H Eh CJ 




cj o u cj cd cj 



CJ CD 



6666% 

s cii ci ei ci) 

CD CD CD 

CD CD 
H Eh 



s 



H 

SB 



o 
in 
in 



u u u u u u p 

e-» cd a h a eh 

^ § ^ 3 S 

O O CD CD CD 

' j 3 i " 



E-« 
CJ 

a 

CD 



333 



3 



u a 

33 

CJ H 

a a 
< < 

u CJ 



a u a 
a a a 

<: ri2 rfl 

CD O O 

H H Eh 

CD CD CD 

Eh U < 

3Sd 



o a cj 

O CJ CJ 

CD 3 CD 

Eh Eh H 

Eh rtj H 

CJ y CJ 

363 




CD CD CD 

666 
333 

o o o 
§ 3 

3 : . 

S333 



_ CJ O CJ 
CJ CJ CJ CJ 
H Eh CJ Eh 



EH 



%%%%% 

CD CD 3 CP CD 
CD O < CD CD 
U CD O CD CD 

H Eh Eh H Eh 



a 
© 



CO 

I 

CN ID <tf CO rH 

i i i i i W i 
mininminininin 
rorococococonco 



CO 

i i i \ f< I ffi I 
inininmininmin 



CO 

1 

<n m m rH i> 

J J J Hi 

I 1 I I <J I W » 

inininLnininmin 
cococococococoro 



5/47 



OOOOQQQQ 
QQQPPQQP 

ooo*aooo*ot 

O3CQCQMO1CQO3C0 




O 

in 



u a o 

u a *g 
00a 

00a 
uuu 
*c *c < 

< cd p 

H Eh 

000 




U CD CD Q 

ago 






o a o 

O H CJ 



in 



O Eh CD CD 

„8S£8S 

• 8 £j 8 8 8 8 S 

I H H O H O U O 

S < < < O 



Eh 

EH 



CD 
CD 



e 



00 

I 

03 in ^ ro H 

j i 1 \ < 1 X 1 
Lnmintninininin 



00 

m in ^ n H t> 

1 t 1 1 <J 1 W 1 
inLniDininmLnm 
coromroromroro 



00 

g 

1 1 1 1 idj 1 tiJ 1 
inmininininmin 
fofororoconfon 



• 

P.\Opa\Qb pro»WO0W51 lmmaicr dart pcov-doc JSH 1/02 



6/47 



i— in rHr- if— i »— • •— i r— I 

66666600 
PQQPQQQQ 

oooaoaaa 



a o cd 




§2 ^ g 

o o a 

a u a 

o a 

h cd 



U O H 

< < 

u o a 

U H rij 

a u H 



CD O 



CD O H 

B CD ri| 

u E-t a 

U U Ej 

u cd a 

H H Q 

CD O ■< 




a 



o 
r- 



CD CD rf! — 




E-> O O CD 

a a eh 
0 a a 



666 

cd cd cd 

" CD Eh 



1 




o 

H 

a 
o 
u 

Eh 



rH U 

in u 



. _ . 6 

u a a a 
o H eh cd 

HBO 

_ a u 
a CD o 
H Eh 



Eh Eh 

H EH 

Eh CD 



863 

O CJ CJ 
CD O p 

U 3 CD 
U Eh rtj 
OHO 

o • 

cj ■ u 
a * o 
CD • a 



CD CD 



o 
in 
00 



o 

CO 



CD CD 
Eh H 




a a y 

a g ^ 

o a o 

O CD O 



_ Eh 

CD CD O 

H EH H 

U CD U 




11 

a <j o 



"0 

s* 
e 



1 



CO 

1 

1 1 l 1 #< 1 ffi 1 
inininininminin 
romrororocnroro 



00 

(N in ^ n h i> 
^ j j j j j 
1 1 1 1 rtj . W 1 
minininintninin 



00 

I 

eg in ^ ro rH 

1 1 i i <J 1 W 1 
inininininminin 



# 

P.tf)pc*SfcpRivsU0Ca\25« 1733-nuier.daifcprov doc^9/l lAtt 



7/47 



» — i CO rH i — i <— i « — i i — » 
[^HrlO^HLnrOC^ 

oooooopp 

QQPQPQQQ 

CXOOOOOOtOi 



o h o a 



000 



0 Eh 



33 



o 
in 
on 



o 

ON 



H cd a H 

CD B U C5 

cd cd a 

Eh Q U 
U 




a a 



eggs 

0000 
cd cd *c - 



cd cd 




_ u_ 

u 0 0 0 a 

U H O H U 

Eh O Eh O 

q q u 





o 
o 
o 



ON 



CD 



El U 



o u a a 
cd u cd cd 



1 

o 

O 

8 

CD 
Eh 



Eh 

O 
CD 

8 

a 

I 

CD 



l 



oa in ^ co 
^ »4 »J 
1111 



*! A W 



00 

I 

1 



tnininmintninin 



CO 

I 

cn ld ro H r-" 
inLOLoinLnininin 



oj m ^ ro 
^ ^ 1^ 
1 1 1 1 



CO 

1 

^ ^ M * 



LOinLntninintniA 



P:\OpcAEjh pewi\2002\25S !713.mzicr dark.provjloc-29/l IAH 



• — i m » » — • i » — > *— » 

r-i on r-* m ro on 

2 2 2 8 2 2 2 

S a 53 S S Z S 

p P P P P P P 

M M rH M M M rH 

o a a a a a a 

pq pq w pa w w w 

CO CO CO D) CO CO CO 



8/47 



o 
in 
o 

H 



H 
o 
o 

rH 



M H < 
BUG 

a a H 




o 
o 



in 
o 




cd a 
a h 
_ o u 

U O CD 

O CD U 
CD CD U 

O U 
_ U H 
H O U 

u eg u 
a < o 

H H H 

a o o 

H H ^ 
U U 
CJ rfj 




H Eh 
H H CD 



u eg 




• < • 


o • / 




U I 






ill 


. 1 . a 

I 1 * 


* a • 




GATT 




GTTT 




• H - 




• <2 ' 




. CD • 




• H . 




. O • 




. o • 




• u • 




. B • 




• O • 




• U • 




• CD • 








;| : 








:§ : 








• u • 




:l! : 

• o • 




':S : 

• a - 

:B : 




:& : 

• a • 




• a • 




• u • 


H • ■ 


• u ■ 


o 


• EH • 


rH • • 


• a - 


rH • • 



H CD O 

cd cd cd 



CD CD 



8 



EH CD H 

O CD CD 

EH H _ 

eh q a 



H 
H 
H 




CJ rfj H 
O CJ U 
E-i CP H 



d 

^d 

d 
o 



d 



00 

I 

o] in ^ n H o 

i i i i rf! i U3 ■ 
inLni/iioininmin 
rororocoooooroco 



co 

| 

CN L0 ^ rO rH I> 

J J hi 

i i i i i W i 
ininintnintnLnLn 
oococococococoro 



1 

CM in 00 rH t> 

i i i i rf| i W i 
inminininminin 
roroooooooooooro 



9/47 



H CH H I/) ro CT\ 



22222222 

QQQQPQQQ 
MMMMMMMM 

CQC0C0O3CQC0CQCQ 



S 



0 



o 
03 



H 
o 

CM 
H 



3 



g 



o 
o 



in 

CN 



6 



3 

I 

u 

H 

a 
o 

8 

8 

a 

Eh 
U 

8 



oa lo ^ 
i i i 



< a 



mininminininm 
cocococococococo 



CO 

s 

cm in co f-i 

^ ^ ^ ^ ^ ^ 

i i i i tf! i W i 
mininminLoinin 
cocococococococo 



co 

| 

CM in ^ CO rH 
I I I I isfl I W I 

mLnuiintnininin 
cocorocororococo 



P.AOpcAQh iaov*2002U»l7J3jnaier.cl»fc pwubsoaM IAE 



10/47 



ri CO H r-i 
> rl H G\ 



H If) CO 0\ 



22222288 



p P 

M M 



Q Q Q P Q Q 
M M M M M M 



wwwcocnwcoco 



o 
O 



in 
en 

rH 



O 

in 



o 



8 

Eh 
U 
O 

1 

O 

1 



CN 

J 



ld ^ n 
i4 J hi 
i t i 



CO 

I 

rH r- 



muiinininintnin 
foroncoronroro 



CO 

g 

<N in ^ ro H t> 
t i i i tfj i W i 
menrommrococo 



CO 

g 

i i t i < i W « 
minmininwinin 



pi\Ope\Qb prov*200M3I J733 emaxUik^vtJoc^^ 



. — . n H i — i r— i i — ii—ii — • 

02Q229SS 

QQQQQQqQ 

cncocowcocncQCQ 



11/47 



o 
in 

in 



m 



o 
to 



o 
m 



o 
o 
\o 
1-1 



in 
in 



4> 

a 
o 



OX) 



CM 


in 




CO 




i 


i 




1 

in 


in 


in 


m 


CO 


CO 


m 


co 



I 



CO 

§ 



oo 

1 

cn in co h c> 

i i i i f^J i W i 
iniomintiiininin 
cncococococorom 



oo 

% 



^ J ^ *? 

rtS .1 W ' 



oa in ^ co 
A >1 a 
i t i i . 
inininmLnininin 
fonnromroron 



12/47 



OOOQQQOO 
PPPQPPPP 

MMMMMMMW 
COCflCQCQWCOOlCO 



I— l €"*"> rH r— » r— I i—i I— i " — i 

OOOOOOQP 
PQQPPPPQ 

aaoaaooa 
M w w pq w w pa w 

COCOCOCQCOCQCQCQ 



o 
m 

V£> 
rH 



o 




o 
in 
r- 



O 



a 
o 



3d 



1 

CN 1-0 ^ ro rH 

J hi ^ ^ ^ ^ ^ 

I I I I I w I 
ininininLnininin 
roromcocococoo 



CO 

1 

in <** cn rH 

1 1 1 1 1 &3 1 
LntnLnininintnin 
rororommrorom 



CO 

1 

cn in ro h r- 

I I I I rfj I iltf I 

winininmininin 



PAOpo^b provs\JOaz\25Rm3 aHaAbA- ptov doc-29fl 1/02 



13/47 



i — i n «— l i— i • — i • — ■ * — i r- 1 
OOOOOOQQ 



p p p p a 

M M M M H 



q q a 



aiwwwwcococo 



o 
o 

CO 




a 

o 



WD 



CN LO CO 
h3 ^ h3 ^ 

I I 1 



CO 

i 

i 



ininininininmin 
rococorommrom 



CO 

| 

i i i i rij i IX i 
inifluiininmmm 
rororommrornm 



P:<Opc^h.pTuvW002U58I733.inaiaxJaii-prav4oc^9/ll/D2 



14/47 



^ CN «— i r— * i O 

rl 00 H CN ^ H 

o o 6 6 o 6 g 

S3 J25 ^ S3 S3 S3 £ 

P P P P P P P 

M M M M M M M 

o a a o a o a 

W W W W W W W 

CQ CO CO CQ W CO CO 



o 
CO 

o 
vo 

OJ 
00 

o 

VO 
CN 

I 

a) 



ft 

I 



o 
o 

o 
o 



uh 
o 

ft 

rH 
•H 

ft 



in 



f 


• 












CN 




co 












u 




<y 








a 




m 




o 












o 




CN 




O 




iH 




CTl 




iH 












u 




a> 




■§ 


o o 


u 


o o 


ft 


O iH 




« * 


CO 


cO O 




•« •« 


ft 


4J -P 












-H -H 




0) 0) 


& 






ft 










vo 


8 


ro 




ro 






1 


« • 






CD 


en 



4-t 



CD 



o o 
o o 



o 
o 



*• *■ o o o o 
-y *J 5 o o £ o 

tn H h h 5> «h 



IS 



4J iJ iJ 
U) Ol ,_i <r j ,j H 

co g g 



•H 



^ ^ ^ CO vo ^ CO 

£ ^ o cn o " ^ 

g S o o a\ ^ in 

£j g vo co vo ^ vo 



vo vo 
ro co 
ro ro 



* u> 

o u u S 

a> a) cd ^ 

,cj ,a si ™ 
u u a 



u 

(D 

a 



" " vo vo vo ^ vo 
R S ro ro ro ft ro 
« « ro ro no?) 



ro 



C C q 

(D (U Q) 
►4 hi hi 



5 



in cn 

hi J 

i i 

in in 

ro ro 



B & 
& J2J 



o a a u u 

H H ? co 

J Hq ^ 

CO CO CO to 

CD CD CD CD 

hi CO ft cu 




CD CD a CD 




O CD CD W « CD CD 

H H O CO CO US CO 

M M n hi 

O ^ CO ft 



£! CO H 



CO CO fi, J hi 

>i >4 a o a a 

CD CD CD CD CD CD CD 



CO ft CO 
hi hi h1 




< 


W 












in 


in 












ro 


ro 












1 


i 


H 


ro 












hi 


hi 










i 


i 


i 












in 


in 












ro 


ro 


















in 


CN 














h1 


1 




l 


i 




i 


i 












in 


in 


£ 




s 


3 




ro 


ro 




WD 



• 



15/47 



^ r-i OJ r-i f— i r— i O 

H 00 H (N ^ VO H 

6 6 Q Q O O O 

|25 S g g J2II2; 125 

p p p q a q q 

fH M H W M M M 

o o» o o o o o 

W pq fa W W W W 

CQ CO CO W W CO CO 




O Ol O Pi ft ft 

5 ^ g 55 w S W 

M M M M M M M 

CO C0 CO CQ CO CO H 

>>>>>>> 

6 £s 2 £ £ 5 o 

- Q O O 5? Q 

~ ^~ ^~ "~ CO 





, cd 

CX O O CD CD 

W w W ri! < W M 

CO CO CO CO CO W CO 

cd cd cd cd q cd 




o 
in 



H H 
H CO 
O CO H CO 



• CJ 

rtj i< w < #sc <: <: 

Hi P4 CM ft ft ft CO 



fa CO CO 



H CO CO 



pq a 



> > > 

Q fa 

CD M > CO fa 

>-3 ft ft ft ft 

M ft S W S ft 
CD CD CD fa fa 






ft fa fa 

O ft H 
CO CO CO 
CO CO 

- ft 
v3 



fa 

CD • 

CO CO 



ffi w s 

ft s s _ 

CO O H CJ 
CO > 



CO i*5 CO CO CO 

W 05 



o 

CO 

ft 




LO LO 

co ro 

in oj ^ i i r-i oo 

,_q »4 ^ fa fa ^ ^ 

in in in S § in in 

co co ro O U co co 



in in 

CO CO 

in C] ^ I I r-i CO 

h3 H-l fa fa Hp 1-3 

in m in 2 2 m in 

CO CO CO CJ O CO CO 





^1 OJ r— • •— i l— i O 

H CO H (N ^ VO H 

6 6 d 6 p p o 

Jz; 53 S S3 S 525 S 

p Q P P P P P 

M M M M M M M 

o o o o o o a 

w pq W pq w w w 

CO O) 03 Cfl CQ CQ CO 



16/47 



!*! * CO 
Eh O O 



CO 



CO 



33 



CO 



M 

B 

CO 

s 

w 

% 



g 

13 

o 



m in 





a) 
.p 
o 
u 



-H 

s 



ft* 

in in 

ro ro 




PMpct^b prov«\20G2U5S173 J autcrxUA proV-doc^WJ 1/02 



17/47 



CO 



CO 



+ I I + + 1 I + + + 



I 

in 

CO 



CO 

_» 
■ 

to 

CO 



+ I I + +§§+ + + 



I + I I + + 



a q 



+ + + 



•PM 

to 



CM 
_l 
i 

m 

CO 



^v.. c- O" C*- C" C- C" O" O" 



LO 
CO 



I 

o 

a. 
E 



i2 CO 

a> O 



CO 
CD 

o 

Q- 

E 



(0 

o 

=3 
C 
(0 



- CQ O 



O 



Q Q 
O O O 



o 



Q 
O 



CO 

I 

o 
c 
o 



O) in cd "<t 



Q 
O 



O 
Q 

I 

c 



o 8 

Q -o 

2 o 

o -£ 

& E 

6 6 



O O 



CO 
CL 
-J 

+ 

a o g 
o a s 

O O CQ 

s s CL 



18/47 





I 

to 

CO 



I to 1 

3 CO o 
X S 



■a 

CO CO 



c 

CO 



CD 



2 



O 

— CD 
CD —I 
X X 



Pi\0peA^pn^W«^lTO4aa».da*prov doc-MH 1/02 



19/47 



in 

—j 
■ 

in 

CO 



I + 



I 

m 

CO 



co 



in 
co 



eg 
■ 

CO 



I + 



• II + + II + + 



C~ C- C" C~ C~ O- C" C" 



S3 

a 

3 
© 

go 



T i i i + • • « 

in 

co 



<8 



CO CM 

E ^ cvj 

. r- O S cvj flO j I 

^fr a S t«) © CM n «; 

zi-2z3^-jx^: 




MOpa^provi\20G2\25 B ! 713 jnaln.ctak.pnjv Joe -29A IA>1 

20/47 




21/47 



IT) 

CN 
VD 



CN 
(N 
VO 
tH 
I 

§■ 

i-H 
■H 

a 

i 



§ 

-H 

M 
O 
d) 

o 

o 
o 

-H 

I 



O 



o 


o 


o 


o 


o 


CO 


LO 


• 

o 


• • 
4-) 


* * 

4J 




X! 


■a 


Ol 




-H 


(D 


<D 




S: 






4J 


CD 




$ 












P. 




nj 




CD 



CM 



LO 
O 
O 
00 



u 

6 



CN 

m 

i-H 

CN 
O 
rH 
OA 



VO 



(D 



CD 
CO 



LO 

in 

CM 



2 



w 
& 

<u 

iH 
-H 



o o o o o o 

o o o o o o 

• ••••• 

rH r-i rH t-H rH iH 



4J 4J 4J JJ 4J ij 

oi cn tr> Q) CD Cn 

-H -H -H -H -H -H 
<L) <D CL) d) <D <D 
!S S & IS 



(N CO O ^ 00 00 

VD CTi r-1 CTV VD 

VO 00 VD CTfc LO ^ 

^ L0 CO CM rH 



^ ^ ^ M M M 

o o u a a a 
a) a) a; a) a) a) 



<tf <tf ' <tf <tf <3< ^ 

LO LO LO LO LO LO 

LO LO LO LO LO LO 

CN CN CN CN CN CN 



a cj cj d ci c 
aJ a a5 a> 53 S 

^ J J h! J hi 





i 

tJl I I I o 

LO LO LO LO LO 



a) a) cl) a) a) a) 

e g e e g e 

15 £5 .2* 5 iS hS 

s s s s a s 



CO LO OA H 
(N (N H (NJ 



in 



O O O O Q O 

g g $3 5 53 

p Q P Q Q Q 

H M M M M M 

o a o* a a a 

W pq W W W W 

CO CO CO CO CO CO 



o 

LO 



8 



,< rij gfi 



I "O M m H 

i a) i i i o 
Ln 0) in m in in 



P:\Opa^FrTTrtE00ZU561 721m«rxvdiifc jrov-doC^/l 1/02 



22/47 



CO 
CN 


in 

CN 


o\ 
<— i 


rH 
CM 


in 
tH 


c- 
t-t 


NO: 


NO: 


= ON 


NO: 


NO: 


ON 


ID 


ID 


ID 


ID 


ID 


ID 


a 
w 

CO 


[SEQ 


[SEQ 


[SEQ 


[SEQ 


[SEQ 



88 

o eg 
a cd 

CD CD 

o o 
eg q 

cd 
a 



EH 

O 



CD CD 

2 o 

H CD 
U CD 

y 6 



3 



a 



rH o 
in Eh 



Eh Eh 

q q 

IS 
as 

3 



CD <J 
CD H 

O CD 

< o 

r_) cD 
CJ 

e-5 a 

CD CD 



rtj <J rfj gC 



i (D i I I O 

in cn in m in in 

a s e a a " 



1 



CD 



O CD 



6 



< ^ £l 53 fiS 




i 'o w id 

i 0) I I I 

in u> in in in in 

cn in co co ro ro 

S co g e B B 



o Eh H O Eh 
O CJ U O Eh 
cn CD O CD CD 

S CD CD CD 
O CD CD 

a < a u 



o 

Eh 

o 
u 

Eh 



U Eh 

H Eh 

3 Eh 

CD CD 



H Eh rfj 

o a u 

Eh Eh H 

E-J Eh O 

^ U Eh 



Eh 
O 
CJ 
Eh 

a 



H 

Eh 
O 
O 



U U h 
Eh O Eh 
U Eh CJ 

g§§ 

Eh H O 

a o o 

EH CD U 
Eh H Eh 
OHO 

CD Eh CD 
CD CD CD 
tr* EH " " 



t-H 
in 

rH 



...J 

CD |h CD CD 
EH H H H 

g g « fS 
U CD 



CD O O 

ri! CD CD 

O H Eh 

CD CJ CJ 

Eh CJ CD 

CD Eh Eh 

H O H 

< O O 

BBS 
B§ 

8 0 
CJ 

. < o 

SCD CD 
Eh Eh 

g 3 S 




i -a in «j h 

i d> i i i o 

in en in in in in 
nm<g 



O 



i 



! 



9 



23/47 



ro in o\ rH in 

M H (M H H 

O O O O O Q 

g g g R 2i J3 

P P P P P P 

M M M M M M 

<y a o» a o o 

w w w w w w 

CO CA CO CO CO CO 



o 



Q Q S2 
^ ^ ^ 



N 8 g 

as 



..8SS8 

CD CD CD p 




CD CD CD 

< ^ •=£ 

— CD CD 

H £h 

CD CD 

CD CD 



8 



CD 



8 



gcjg 

Eh EH 

gel 

rtj CD 



g 

H 
CJ 
Eh 

a 

CD 



CD CD CD CD 
6c56B 

a u o 

Eh H U 

8C5 CD 
eg a 

< < o 

O U U O C5 O 
H H Eh Eh Eh Eh 

0 Eh O Eh 
O O U a 

IS 




9 S3 

B8 





fS 6 S 




CD CD CD 
H Eh Eh 
CD CD CD 

age 

CD CD CD 
Eh Eh Eh 



ri! CD CJ 

U O Eh 

CD CD CD 

Eh Eh H 

CD U O 

Eh O Eh 

CD CJ CD 

U Eh <d 

O CD CD 

Eh Eh Eh 



o a 

Eh Eh Eh 
O O CD 

° 8 CD 
CD CD CD 

666 



CD O CD CJ 

6 Eh CJ CJ 
U O O 

cdcjSS 

O CD ^ 
Q CD U 
Eh Eh 



o 
in 
m 



8 



cd eg 

EH 



O CJ o 

H Eh O 

H CJ 

< < 

Eh CD 



a 

a cd 
■ - ** *i 

» . . . _ H CJ CD 
CD CD CD O CD Eh 
H H Eh Eh O O 




g g B 

§ §! S3 
gg2 

EH Eh CJ 



CD 
CJ 



6 

3 




Eh CD 
CD CD 

CD Eh 

Eh CJ < 

ri{ E-J O 
" < Eh 
CD CJ CD 

a cd a 

CJ CD CD 

% ■ 



CD *3 



CD CD 
CJ 0 CJ 
CJ CJ CJ 



CD - 



CD 
CD 

EH 



Eh 



o 

CD 
Eh 
CD 
CD 



CD CD 

S 

CD 
Eh Eh 



CJ a CD CJ E-j CJ 

Eh H Eh Eh E-J Eh 
CD CD CD < CD 





CD _ 
Eh C5 < 



© 

o 
m 

01) 



rij rtj rij 




43 
i 

in en in in in in 
ro in co co 



S3 S 



EE 



rfj < g2 




i 

in (j) to in lo in 
co in ro cn ro ro 



3 6 



6 e 




m m a\ 

W IN H 



T-i ir> 

M H H 



O O O Q O O 
g S a !S * 123 



Q P Q Q 

M M M M 



Q P 

M HI 



o o a a a 01 
w w h w w w 
co co 03 co cn co 



24/47 




O H En E-» Eh H E-J 

in a u a a a o 
m o u a a 



8S 
B B 

66 

O Q Q 
666 

H Ei ^ 




6 o ^ 

O U O 

u u u u <! < 

- Ej H 

*C *s o o 

, u 22 H Eh 

O O O O O O 

6g6 

eh eh *c 




S 



o 

tj> in in m m 

2 % s a a a 





666 
3 3 3 

O O En 
Eh Eh " 

II 

u o o 

Eh H H 
Eh EH E-J 

u u < 

Eh Eh D 

66S 

O O Eh 

66 

ei o o 

O O Eh 
< rfj 4 



66B 

H H CJ 

666 

H E-i E-» 
O O O 

6B6 

rfl rt! < 

^ g r: 

66B 

o o g 

6B6 
h B B 

u o u 




u < o 
uqq 



6 6 6_. - 
o u 8 S S S 

*C < p< ^ < < 



< < < < < 




i d) i i i o 
lo tr> in if) in m 




ee 8 
IIS 

o o o 



B66 

OHO 
Eh Eh Eh 

6 6 6 



o u eh g q g 

o 3 o 
o o 

O B o 
ouuu 
_ o o g g 

66g£6 






i <u i i i o 
in Di m in in in 



S3 
o 



25/47 



n ir> o> iH in 

O] H (M H H 

p O O Q O O 

525 525 53 » 53 53 

p Q Q Q P Q 

M M M M M H 

o o o o o o 

pa W W pq w w 

W O) CO CO CI) w 



o H ^ O O B H 
in O D < En O O 




o 

LT) 



a o cd 
u u u 

s < 



9 

8 
8 














1 
















H 






EH 


« 




a 


O 




En 


H 




52 


O 




CD 




S 


CD 






a 












o 






H 






H 


i 




i 


hh 








1 


O 


If) 


in 


m 


m 


co 


ro 


e 


B 


B 




9 



6 



cj 

Eh 



o a - _ 

H C5 O H O O 

6 S S 8 o S 

O CD CD CD CD p 



Eh CJ 



Eh 
O 

CD O CJ 
EH Eh 
Eh ' 
Eh 
CD 
Eh 



cj 



S 



s 



Eh <! E-; 
CD CJ U 

uuy 
a o <; 



6 

Eh 



CJ CJ CJ Eh < Eh 

CJ « CJ CJ CJ 
CD • CD Eh U g 

6 :6666 

2 . CD Eh CJ CJ 

8 :S8g 



:8Bg 

CJ CJ CD Eh O O 
<J rij i< 






. • Eh Eh 

CD CD CJ CD CJ CD 

- Eh E*J *" " 

B 8 

U <S ri! H 

u 3 u o 

<J o u o 



< < < 




I <L) I I I O 
in (Jl LO LD LO LO 



o h cj h q 

in o 3 Q < p 

ko O p p H 

^ Eh Eh Eh 



O O O O O O 



Eh CJ 

g£3 



U U O U 



O CD Eh 

y g g 

H Eh H 

O CD Eh 





CD CJ CD 
Eh • 



Eh rij U 

_ CJ U CD 

CJ CJ CJ CJ 

eh eh a 

5 2 a o 

IS S3 P5 P» 

6 6 8 8 

CJ CD CD CD 





CD CJ CD CD CJ CJ 
Eh Eh Eh ft E-j Eh 
O O CD O CD CD 

111" 

< < Eh 
Eh CD Eh 



i 

CD 



6 



86S6 




i 

to 



tx> in in m in 
in ro ro ro ro 

ro g e e 6 



H3 

•UN 

a 
© 

w 

«n 

a) 

go 



PflOpa^pov»\2«»«J17XIJD^.eUifcp«^jdoc-2»lW« 



26/47 



CI ID 0\ 
(M (N H 



r-4 in 

CN H rl 



2 2 2 9 

£ 53 !3 13 



Q Q Q P g Q 

M H M H M M 

o cx a a a a 

W pq w w w w 

CO CO CO CO CO CO 



o 
o 



CD O O Eh 
OUOC5 




cj cd a 

CD CD CD 



S2 



CD 



CD O < 



u cd *t 

CD CJ CD 

H CD 

CD Eh 

O CD 

8 E-< 




o 
in 



a o a o o a 

H H eh h a o 

O O Eh CJ CD CD 

CD CD CD CD CD CD 

Eh O ^ Eh Eh Eh 

i< Eh < < 

a a U o 

CD U CD CD 

* Eh 



• • CD 

: :B 

. . CD 

C5 Q . . 

CD CD CD CD CD 

Eh Eh Eh Eh " 

U CD O O 

CJ CD CD Eh 

Eh Eh O EH CD 





U E-i Eh 

CD CD CD 

Eh H Eh 

O U H 

CJ CJ Eh 

O Eh U 

CJ CJ CJ 

< H CD 

& B 8 



6 

O 

B 



CD 
O 

B 

Eh 



a o u 

U O En 



CD Eh 
CD CD 



CD CD p CD 




O Eh 



CD • O CD CD CD 
C5 CD CD CD <$ < 




LT) tO LO UO LD LO 

S ^ 9 s 




O CD U 

S3 
H. Eh 



■3 P 

Eh < CD CJ 

CD 3 CJ C5 
Eh 




i tl W Hi H 

lo Dim in m in 



I 

o 

o 

m 

E 



ro in o> t— I in 

oi oj i-4 cn H H 

0 6 6 Q Q P 
& & 53 S3 53 S 

Q P p P P Q 

M M M M M M 

0*00000 

w w w w w w 

01 (/) W CO CO to 



27/47 



U O Eh CD CD 

U O O H H 

O O U Q 

U U " 

CD O 
EH 




CD U 



o 
o 



O CD 

S3 



En U 
CD U 



6 



O CD 



CD 



u 3 o u 



O EH 
U U 
Eh CJ 



CD 



CD 



ui U U C5 
00 rfj Eh rf* 



8 



eg 

EH CD 
Eh CD 

CD Eh 
O Eh 

BS 



CD CD 



6 



4> 



f -3 

CD 



0 

o 
;-< 




i 

in 



l H3 M-4 fd 
(Dill 
tT) LD LO LO LH 



<; rtj 




i 

in cn ld in id in 
cn in cn co cn 



9 



<; <C 



I <D I l i u 
in cn lo in in in 



KVOpeAQh.pnn*20<m25SI7JJjaiief claApiovJflC-2S/llA)2 



f) Wl 0\ H W h 

W (N H N H H 

6 6 6 6 o p 

g g IS S3 ^ S3 

Q P P Q P P 

H M M M M H 

cx o o a o o 

w w w w w W 

CO CO CO CO CO co 



28/47 



Q 



C9 



o 

S3 
OA 





g gj 


i 








in 


tr> to 




LO CO 


9 


CO g 



I 

If) 



f< f0j ^ 



a) i i i o 
CD in in in m 



9 



!^ 




i T3 M-l rd H 

I CD l I i U 

in U) in in in in 

ro ui rO ro ro 

6 ro E S 6 
6 



9 




PA0paV?pLpoW«002\2S8l733Jnjia^lflApiw.doc-2S/llJQa 



m LD <Ti i-H ID l> 

CN H fN H H 

O 6 6 P Q Q 

52; {23 B !3 S & 

Q Q Q Q Q Q 

M M M M M M 

O O d o o o 

pq W W W W W 

CO CO CO CO CO CO 



29/47 



u 



Eh 
Eh 
Eh 
O 
Eh . 
U CD 
Eh CD 
U g 



3 



O 
O 
Eh 
H 
O 
U 
Eh 
Eh 
U H 
U CD 

66 

O Eh 
Eh U 

BB 

u u 

Eh ~ 
U 
CD 

CD Eh 

cj a 

O O 
E-» Eh 

a o 
< < 

EH CD 

O EH 

Eh CD 

Eh Eh 

CD U 

CD O 



o < U 
o H H 

i§ 

U Eh 
CD O 
Eh 
O 

CD 

o 



CD CJ 
H Eh 
Eh 



Eh 



8 



rH Ei 



CD 



CD 



6 

Eh 

if 



a 

I 

o 
m 

go 

E 




I <D I i i O 

in cn in in in in 

m in ro ro ro ro 

e ro e s s e 



*C <! *C £*! g$ 





I 

a) i 

m od m in in m 



jd "f *G M-l Cd rH 
l CD I I I U 

in cn in in in in 



P^OpM^provi\200»2SEimniaier daifcpwirjioc-Wl W» 



30/47 



m in cf\ H ui 

W N H W H H 
6660OO 

g g a a s 53 

P p P P O P 
M M M M HH M 

OOOOOO 

pa w w w w w 
en co co co co co 



6 



8 



U 
O 

8 

u 

8 

Eh 

a 
o 
o 




< 



l TJ M-i fd H 

id) 1 1 1 o 

LO (J) LO IT) LT) LO 

m m rn ro n 

g ro e s e e 




1 

in in m in in 
co m co co co co 




O 



6 



e e 





S3 

6 






0 










i 


i 








rH 




1 


U 


in 


in 


in 


9 


<§ 





a 
o 
m 



31/47 



cn in a> in in 

(N (N H OJ H H 

6 o 6 6 6 p 

g $3 53 Ss 

Q Q Q Q Q P 

M M M M H M 

o o o o o a 

w w w pa w w 

CO CO CO CO CO CO 



o a 

36 



Eh 
U 
O 

g 



a 

o 
o 

H 

a 
o 



0> 

§ 

o 
in 



kU «st; <j 




tn lo m in ix> 



< < < S5 




^ 




cn 10 a\ rH in 
cm oa t-l CN H 



Q Q Q O O Q 

^ Sg J? g ^ 3 

Q Q Q Q P P 

M M M M M M 

a o a a o» q 

m ia w w w w 

S S S S S w 



32/47 



LO 



EH 



H 
U 
H 



o O 
in U 



Eh 



O 

o 



u 

En 

b 

H 
Eh 

U 

a 

EH 



a 

Eh 
Eh 

U 
U 
Eh 



O 

O 
O 
Eh 

Eh 
Eh 
V 
U 
Eh 



Eh 
Eh 

Eh 
O 

a 

Eh 

B 

u 

Eh 



o 

Eh 

a 



a 
o 



o 
a 

EH 

u 
o 

Eh 
Eh 



4> 

© 



f< rtj < rt! 




l T3 *W 

I (L) I » i CJ 

LO tjl LO LO LO LO 

co to m ro ro ro 

g <g S £ £ B 



si si 




i 

LO (J) LO tO LO LO 

ro in ro rn ro ro 
£ ro £ B £ & 
£ 




I 0) i I I u 

LO Dl LO LO LO LO 



* 



ro in a\ t-i in r* 

(N) Ol H rl H 

O O O O Q Q 

Q o q p q q 

M M M M M H 

ex o a o a a 

W pq w w w w 

en co co co co co 



33/47 



o 
in 



I 




s 

8 
g 

E-i 

O 
U 
U 



o 
a 
o 

Eh 
U 

O 
H 

6 

u 

g 

U 
Eh 

6 

Eh 
Eh 
Eh 
O 

a 

Eh 
Eh 
U 



o 
o 

CX) 



l (U I I I u 

m tn m m in in 

co in m m co co 

S co S e E S 



• J 

En O 
r» Eh 







rAGGCAC 






6 : 






5TCC 

i • • • 






GTACGC 






1 ; 

■ Eh • 






AGATCA 






TCCTAGACCT 














FGCT 












CCTA3 



<; ^ 




i <d i i i a 
in tji m m in m 

E 




a 
o 

§ 



I 

1 

6 



I 

a 

Eh 

a 

G 

U 
CD 

i 

O 
O 
Eh 
Eh 



1 


1 


i 


MH 






1 


i 


u 


in 


m 


in 


CO 

e 


CO 

e 


? 



© 

i 



m in rH in 

OJ OO rH cn H H 

O O P 6 P 6 

J25 J25 & & & J2J 

Q Q P Q Q D 

f-H M M W W M 

o a a a a q 

W W W W W W 

(0 w w w to w 



34/47 



c 

12 
© 

go 



I I I U 

in U) in m in to 

ro in ro ro ro ro 

g <2 g g g g 




£C ^ rfj <1 S3 



i o) i i i a 
in ai in in in tn 

9 ^ 9 ^ e e 



rtj rf! rfj rfj rf| gJ 




tn in in in in 

<§ £ £ 9 £ 1 

g 




n in o\ H in c** 

OJ W H (N H H 

O O 6 Q O Q 

s a is a s a 

Q Q Q Q Q q 

M M M M M M 

o a a a a a 

pq w pa w w w 

CO CO CO CO CO CO 



35/47 



o 
in 
o 

CN 



8 

o 

O 



O 

o 

Eh 



O 
O 
CM 



5 

E-< 
O 

g 
g 

U 
U 

S3 

6 
B 

1 



6 



a 
o 

V* 

0 

DA 




£ £ & 




I "D W (I) H 

1 Q) 1 I 1 U 

in tn in in in w 

ro in ro ro cn ro 

g rn e e e e 



^ «3 s< 




1 x) w n) h 
10) 1 1 1 o 
in cn in in in in 



9 




1 'D M (IJ H 

I <U 1 1 I CJ 

ID Ol LO ID LO LO 

co id ro ro 0Q £3 

g ro 6 e £ £ 



w o\ h in I s 

O Ol rl CM rl H 

o o o o o o 

S g g g S3 53 

Q p P Q P P 

M M M M M M 

o* a a a o a 

pq pq W W H w 

CO CO CO CO CO CO 



36/47 



° £ 
o H 

cm H 

oa O 

Eh 

B 
B 

u 

B 
a 

B 

H 

a 
< 
o 
o 

H 

S 



in 

CM 



b 



o O 
in o 
cm a 



I 



S3 

a 
o 

u 

Si 
g 



rH 
O 
CM 
CN 



§ 

E-« 
E-« 

O 

8 

Eh 
E-* 
H 

B 

I 



S3 

S3 
O 

a) 



< < < < < 




i 

in oi in in in tn 

n m n ro w ffl 

g <2 e e e e 




i <y i i i u 

in cn in in m in 

co in co co co co 

e co e e e e 

B 




i a> 

in 0i in in m in 

ro in co co co co 

6 <g g 6 S B 




m in m m in r- 

M CJ H (N H H 

o o o o o o 

is; g 13 g g g 

Q Q p a Q p 

H M M M M 1H 

o a a o a a 

w w w w w w 

CO CO CO CO CO CO 



37/47 



O 

in 

ro 

CM 



i 

0 

o 

g 
a 

o 

O rfj 

oo U 

<N f< 



o 
o 

CN 



I 

8 

o 

CD 
Eh 



in o 

CO rfj 



o 

Eh 

8 



o 

8 

I 

a 

s 

a 

8 

g 

i 

o 
a 

C5 



o 



0 

3 



Eh 
Eh 

I 

a 



6 

I 

O 

B 

E-! 



r-i 

o 



En 
E-t 
Eh 



CM O 



no 

fl 

S3 
O 

in 

WD 




■d w (0 H 
< a) i i i o 
lo oi to in in m 



^5 l na IH (0 iH 

i a> i i i o 

in en in lo lo in 

ro in co co ro eg 

e ro s s e 6 




I <U I I I o 
in (j) in in in in 

a 10 g g <§ g 



9 



• 



38/47 



•S 

15 
© 

in 

U 

§> 

fa 



in 



rf < 





1 d) i I i o 

in cn in in m lo 

ro in ro ro co co 

B cn B B B B 



< < < 



i <D i i i O 

m tn m in in lo 

rn lo ro ro ro ro 

s <g s s s e 



I 



I 

in 

ro lo 
B 



i i 



i 



iH 



tn LO LO LO LO 



^AOpa\Ej}l^*UV|^20Q2^258 l733.cUter-cl«*.pHJV.<Soc-25*/1 1/02 



39/47 



o ^ ra o co vo 

CM M (\ M M H H 

2 2 8 2 S S 8 

53 53 E 53 525 S S3 

p p p p o p p 

M H M M M M H 

q cx o a o a g 

pq w W W W W W 

CO W « W W CO CO 



a a 

cn co 
a cd 
o a 
w w 



o a 

> g 

hi J 

CO CO 

cd a 

CK CD 

W > 



o a a 

O CO « 

> > 1-3 

H CO CO 

> > 

CO CO H 

cd a o 

0 CD CD 

w > w 

CM CO fa 



CD CD CD 
CO CO CO 

> > > 

H W W 

www 

CXi Cti 
CD O O 

ess 

CM CO CM 



cd cd cd cd 

CO OS En CO 

> > S M 

CD S| CO S 

£H CM CM CM 

CD CD CD CD 

H Oi W ^ 

M i-q ^ 

CO CO CM <J 



Q p Q t-q h3 

O O W • • 

ft < • • 

H Eh H • * 

UUU • ' 

a u o a a 

CD o o o o 

cm h a cm 

^1 H 

fa & U CO 




fa 


fa 


►J 




fa 










h3 


h3 


fa 










CM 












53 


1 






s 


6 


CM 




fa 


1-3 




CO 




a 


w 














jl 


Eh 






S 




CM 




s 









CM 



fd cd cx5 cd cd cd cd 

rd cd cd cd id cd cd 

i i i i i i i 

oi ^ <u uh *d a cd 

HH LO (J) LO LO LO Lf) 

(1) co in ro ro ro rn 

in g ro g £ £ £ 

3 6 



S S W 

£ P O 

O CM CM 

2 K CO 



o p 

oh. 

rH a o ot 
p a a 

§§§§§§§ 

M M M M M M H 

CO CO CO CO CO Eh CO 

> > > > J > S 

pi & cH CM 2 Pi S 




o o o w 
w w w w 

CO CO CO CO 
riS ^ < CD 

a p p p 



CD CD CD 

CO CO Pi 

w • w 

2 w a 

W W P 

CO CO • 

cd co g* 

H CO S 



h3 
M 
W 

a 



Eh 
W 

3 

M 



Eh H 



a 



o 

CO CO CO Eh 
« pi Pi Eh 
3: O a P 

CM CM EG 




S> > cm <: CO M 

CD CD CD CD CD CD 

• o 

pj O Pi P4 Oi pj 

o a o 0 p a a 






CO CO 










in 


Pi Pi 




<d cd 




rd cd 




i i 




m m 




0) co 




in £ 








g 



Eh CO CO 
>1 >h >i 



cd cd 
cd cd 



i 

cd 



cd cd cd 

cd cd cd 

i r i 

a) iw tJ 

Cn m in in in 

m ro ro ro ro 

ro £ g 6 g 
g 



o 
in 

rH 



CO > a Eh CD CM 

CO Eh CD O CM Pi 

£2 Eh CO S P CO 

CM Eh S g W CO 

rij > > CD CO CD 

CM O Eh CM fa £i CM 

Q P fa fa >h > fa 

M M M > > > > 

S 3 H Z Z CO M 

> > H > > ^ ^ 




Eh 
CO 
Eh 

fa fa M , . 
S S CM CO CD 
CM CM CM CM Pi 
P P S " " 
Eh CM Eh 
O O Oj 



« W |H 

, > M > 

CO PJ W w 

> H fa fa 



SB 

CO CD 
S fa 



• CO 



• fa • 

rtj CD > CO • CO 

2 5*S W Eh W m 

Eh Eh H O W P 

M M M M M > 

CD CD CD !*i CD ^ 




P 

H 

a 



u o o u o a o 



M M M CO 

1111 

p p p p 

CO CO CO P 



EH 

p 

Eh 



Eh W 

§CD 
CO 



CO Pi Eh Eh 

^ ^ d t3 d t3 ^ 

p p p p S CO 

w W H w w w ki 

S 2 S 




H fa fa fa HH fa fa r 
rH^WfafaCOW^^ 



cd cd cd cd cd cd cd 

cd cd cd cd cd cd cd 

i i i i i i i 

Cn x\ <D ^h *d O cd 

m in CD in in in in 

(D ro in ro ro eg 



in g 



I 



40/47 



<a* vo <n o oo vo 

CN M CN M 05 H H 

O b O O Q D D 

S S % SB J2J 53 53 

p P P P P Q Q 

a a a a a p* a 

pq H w w w w w 

03 O) CO W 03 CO CO 



P4 



s § > 

w w 



& co 



S5§ 



En 



O] H 03 W 
W J H 

3 a cu 



o 

CN 



H 
O 
CN 



> Oi 

g § 
^ cn 

> CO 

ga 

g co 



CO W H 

< co 




Eh O 
W O hi 

wow 

co co >* 
co <C p> 

cu w 




o 
o 

CO 



LO 
CN 



M 

pa 

CM 



H 



CO IH 
CO CO 



<d CO 

03 cd 

I I 

m in 



cd cd cd cd cd 

(d cd cd <d cd 

i i i i i 

Q) u-j tJ o cd 

(7) LH LO LD LO 



cd cd cd cd cd 

cd cd cd cd td 

i i i i i 

a> m-i *d o cd 

h in tn m m in in 

a) ro LO (g cn vo <g 



td (d 
cd cd 



in p 



cd cd fd cd cd cd cd 

<d cd aJ cd cd cd cd 

i i i i i i « 

CDrCj (U M-4 t3 o cd 

i-H in tD lo in in in 

d> ro in m ro ro co 

in g ro £ S 6 6 



m 



41/47 



rd rd (d fd td (d (d 

(6 fd fd fd fd cd fd 

i i i i \ i » 

Cn >a (D ih o td 

h m tj> lo lo m in 

CO & 



0 



VD O] (N CO W 

03 CN <N CN <N M tH 

2 2 2 Q 9 9 2 

»25 a S 53 525 S3 

Q p P p. P P P 

M M M M M M M 

c* o a o o a o 

pa w dq w Pa m pa 

CO Ol O) CO W CQ CO 



ro 

CM 

ro 



o 
ro 



© 

53 

OB 

E 



43/47 



00 

S3 

WD 

s 





p.\0paVEpi4KoWN20a2US8 1733 nuttulutpaw 4 



46/47 





ON 

WD 

s 






On 

u 

S3 
OJD 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



O SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

t/l REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 




BLACK BORDERS 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ FADED TEXT OR DRAWING 

d^BLURED OR ILLEGIBLE TEXT OR DRAWING 




